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EXPLANATORY FOREWORD. 


This paper was at proof stage in 1915, when, owing to the 
‘war, the preparation of the platcs had to be put aside and the 
writer reverted to military duty. The intention was to complete 
the work and bring it up to date after the war. 


It has, however, been decided to produce the paper now, and 
the writer's absence from the Survey of India for the last three 
years must be his excuse for its incompleteness and for the fact 
that it must be, in some particulars, out of date. 


Several marked improvements in the methods of map reproduc- 
tion have been introduced since the paper was written. Descrip- 
tions of these by Major F. J. M. King, R.E., who, with 
Mr. Vandyke’s assistance, was mainly responsible for them, have 
been inserted as appendices. 


W. M. COLDSTREAM, L1.-Colonel, R.E. 
London, September 1918. 
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CHAPTER 1.—GENERAT. 
NOTES ON | 
SURVEY OF INDIA MAPS, 
CILTAPTER. I. | 


GENERAL DESCRIPTION OF INDIAN CARTOGRAPHY. 


Prior to L802, the date of the measurement of Lambton’s Madras 
base-line, When the Jndian Government Surveys began to assume a more 
scientific character, such Indian topographical maps as existed were the 
results of reconnaissances, many of them merely route sketches, undertaken 
to assist or Wlnstrate military operations. Conspicuous among these early 
maps are those of the celebrated geographer, Major James Rennell, F.R-S.: 
Rennell’s “Bengal Atlas,” ‘containing maps of the Theatre of War and 
Commerce on that side of Hinduostan” may be quoted as a specimen (sce 
plate No. XII). Engraved in England and published in 1779, its maps on 
the scale of 5 miles to 1 inch are wonderfully full and accurate, considering 
the slender instrumental resources of the day and the fact that inany of the 
surveys were carried out in war time ina bostile country. 

The Suevey of India may be said to have begun in 1767 when Major 


s 


James Rennell was appointed Surveyor General of Bengal. 


The normal scales of publication for the topographical maps of the 
country have been those of four miles and one mile to theinch. It was 
not till the latter half of the nineteenth century that any approach to a 
systematic schewe fur the preparation of a one-inch map of India was 
attempted, but in 1824 the projection for the quarter-inch map*. known as the 
Atlas of India, was planned to cover the whole of the conntry in 177 shects, 
each measuring 38 inches x 24:4 inches; the first sheet was engraved and 
published in England in 1827. The Atlas of India was compiled and drawn 
in the Surveyor General's offices at Calcutta and engraved in England until 
1867, when the inconvenience of this arrangement led to the establishment. of 
ap engraving branch of the Calcutta office, where the shects have since been 
engraved and pmnted. Shortly before this it had been found necessary to 
reduce the size of the sheets in order that publication might follow survey 
Within a reasonable period, and, since 1864, the Atlas has heen prepared in 
sheets one guarter the size of those originally projected and many of. the ole 
full sized sbeets have been revised and re-engraved as quarter sheets. 


Owing to the meagre nature of some of the older revenue surveys from 
which, in the absence of topographical survevs, the Atlas sheets had often 
to be compiled. some of the sheets cannot be said to be good topovraphical 
maps, but the great majority are of good quality and well engraved: thev 
aire printed in black only aud the hills are shown by finely cut “ vertical ” 
hachnres. (See plate No. XIII). 


By 1905, when on the reorganisation of the Survey of ludia all work 
on the Atlas of India was stopped, practically the whole of India had been 
mapped on the quarter-inch scale,f and, until they can be superseded by the 
degree sheets of the modern series of maps, the Atlas sheets, although much 
out of clate, remain the standard quarter-inch maps of India. For some parts 
of the country they are the only topographical maps available. 


_-.. The magnitude of the task appears to have delayed apy similar attempt 
to provide a uniform map on the scale of one inch to a mile. For many 
years. the: publication of the results of the topographical surveys, otherwise 
than as Atlas sheets, followed no systematic plan. Detached SUIVeyS were 
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executed, and their maps, ‘generally on the one-inch scale, forined separate 
series, the shcets conforming, not to the limits of a projected graticule, but 
to those of areas of administration. A: typical example is the case uf the 
Hyderahad Circar maps, published about 1844, in which the unit of survey 
and publication was the cirear. (Sec plate Nu. SIX). In ather cases the 
units adopted were districts or groups of districts, and sometimes, in the 
case of maps compiled from revenue surveys, the main traverse circuits from 
which the traverse framework of the survey was built up. 


An important step in advance was taken in 1885 when it was decided to 
prepare Index maps for cach province of India dividing the Provincial areas 
into standard sheets of 30 minutes of longitude x 15 minntes of latitude. 
‘Che one-inch mapping since that date up to 1905, when the modern system 
was introduced, has heen published in these standard sheets. ; 


The Province series of old standard shoets are incomplete. In Madras 
few of the sheets have been published, and elsewhere there ure large areas for 
which no one-inch maps exist. ‘the old sheets will all eventually be svper- 
seded by the modern style sheets introduced in 1905, but for many years to 
come they must remaim the standard onc-inch maps for the greater part. of India. 


It has been shown above that the labours of the Survey of India in the 
19th century had gradually resulted in the provision of a practically coim- 
plete quarter-inch map of India and of partially complete provincial series 
of one-inch maps; but, while these may he considered the main objects of the 
Departinent’s efforts, they represent only a portion of the ventury’s output 
of mapping. Large areas which had been surveyed, more particuJarly for 
purposes of revenue and forest administration, had been mapped on the 
scale of 4 inches to 1 mile. (See plate No. XXXL). A series of engraved 
general maps of India had heen prepared. Among these may be mentioned 
the 32-mile map, first published in 1881, (see plate No. LL’), and the 
64-mile map first published in 1888, (see plate No. IIT). Some progress 
had also been made in the provision of a series of engraved provincial 
maps on the scale of 16 miles to an inch, (see plate No. VI) and many 
hundreds of special divisional, district, town and cantonment maps on 


varying scales were also in existence, (see plates Nos. KXXXV and 
AXAVE). Outside India, nearly the whole of Persia aud Afghanistan and 


a fringe of country round the northern and eastern Frontier of the Empire 
had been mapped approximately on various scales. 


With the commencement of the modern topographical survey of the 
country in 1905, a systematic scheme for Indian mapping was adopted. 
Under this scheme the whole of Southern Asia, between meridians 44° and 
124°, east of Greenwich, and between Parualleis 4° and 40°, North latitute, 
is divided up into sheets of 4° latitude x 4° longitude, on the scale of 
—t._. the shects being numbered consecutively from the North-West. Each 
Ineban es sheet is subdivided into 16 sheets of 1° latitude x 1° longitude, 
on ithe scale of 1 inch to 4 miles, known as deyrce sheets and lettered from 
A to P. Each degree sheet is, in its turn, subdivided into 16 one-inch to 
one mile sheets of 15’ latitude by 15’ longitude numbered from 1 to 16. 
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At the same time the long deferred adoption of the true longitude of — 


Madras, namely, 18’-14’-54" East of Greenwich, was decided on for all Indian 
maps. This value is less than that used for the old maps by 2’-27°13", so 
that, while une modern one-inch sheets are just half the size of the old 
standard sheets of 30’ x 15’, their lateral margins do not coincide exactly with 
those of old sheets, and in all cases where a modern sheet on the cast adjoins 
an old sheet on the west there is a gap of 2’-27°18" between the easfcrn 
margin of the old sheet and the western margin of the modern sheet. This 
is inconvenient but was unavoidable if the Indian Surveys wero to join up 
accurately with those of other countrics. 


The modern one-inch sheets, trom which most of the other Indian 
mapping will be derived eventually, are drawn by the survey parties in the 
summer months following the winter season of survey, and are sent for publi- 
cation to the Head Quarters Offices at Calcutta. ‘The first sheets were pub- 
lished in 5 colours, red for roads and sites, bluc far water, brown for contours, 
green for wooded and jungle areas and black for other detai) and_Icttcrny, 
but in 1911 a sixth colour, yellow for cultivated areas, was introduced, and 
Jater, a seventh, grey for half-tone hill shading. As on American topogra- 
phica) maps, a distinction is made between watcr-forms that generally hold 
water and those that are generally dry, the latter being in black instead of 
bluc. The roads are classified under six heads according to their suitability 
fur different forms of trallic. Approximate coutours are shown at 5? feet 
vertical intervals except in those mountainous regions where greater intervals 


-.. ave found necessary. 
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executed, and their maps, generally on the onc-inch scale, formed sepxrate 
series, the sheets conforming, not to the limits of a projected graticule, but. 
to those of areas of administration. A> typical example is the case of the 
Hyderabad Circar maps, published about 1844, in which the unit of survey 
and publication was the circar. (See plate No. XTX). In other cases the 
units adopted were districts or groups of districts, aud sometimes, in the 
case of maps compiled from revenue surveys, the main traverse circuits from 
which the traverse framework of the survey Was built up. 


An important step in advance was taken in 1883 when it was decided to 
prepare Index maps for each province of India dividing the Provincial areas 
into standard sheets of 30 minutes of lungitude x 15 minutes of latitude. 
The one-inch mapping since that date up to 1905, when the modern system 
was introduced, has been published in these standard shecta. ; 


The Provincial series of old standard sheets are incomplete. In Madras 
few of the sheets have been published, and elsewhere there are large areas for 
which no one-inch maps exist. The old sheets will ail eventually he super- 
seded by the modern style sheets introduced in 1905, bat tor manv years to 
come they must remain the standard one-inch maps for the greater part of India. 


It has heen shown above that the Jabours of the Survey of India in the 
19th century had gradually resulted in the provision of a practicaily com- 
plete quarter-inch map of India and of partially complete provincial scries 
of one-inch maps; but, while these may be considered the main objects of the 
Denartment’s efforts thev renresent anly 4a. partion af tho cantante asters 


With tne commencement va we mouuern topographical survey of the 
country in 1905, a systematic scheme for Indian mapping was adopted. 
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At the same time the long deferred adoption of the trne longitude of 
Madras, namely, 16°-14'-54" East of Greenwich, was decided on for all Indian 
maps. This value is less than that used for the old maps by 2’-27°18", so 
that, while the modern one-inch sheets are just halt the size of the old 
standard sheets of 30’ x 15’, their lateral margins do nol coincide exactly with 
those of old sheets, and in all cases where a modern sheet on the east adjoins 
an old sheet on the west there is a gap of 2’-27:18" between the eastern 
margin of the old sheet and the western margin of the modern sheet. This 


is inconvenient but was uuavoidable if the Indian Surveys were to joim up 
accurately with those of other countries. 


The modern one-inch sheets, from which most of the other Indian 
mapping will be derived eventnally, are drawn by the survey parties in the 
suipmer months following the winter season of survey, and are seut for publi- 
cation to the Tead Quarters Offices at Calcutta. Tho first sheets were pub- 
lished in 5 colours, red for roads and sites, blue for water, brown for contours, 
green for wooded and jungle areas and black for other detail] and lettering, 
but in 19112 a sixth colour, vellow for cultivated areas, was introduced, and 
later, a seventh, grey for half-tone hill shading. As on Aterican topogra- 
phical maps, a distinction is made between water-forms that generally hold 
water and those that are generally dry, the Jatter being in black instead of 
blue. The roads are classified under six heads according to their suitability 
for different forms of trafic. Approximate contours are shown at 50 feet 
vertical intervals except in those mountainous regions where greater intervals 
are found necessary. | 


The first sheets of the modern series appeared in 1907, and by 1015 over 
1,100 were printed. 


Tt was at first intended to map the whole of {ndia on the one-inch scale, 
but, for the less highly developed parts of the country, the half-inch scale 
has been found suthciently large, and, as that scale has also been found 
to be the most suitable for general military purposes, the whole of India, 
including areas which have been, or will be, tuapped in the modern one-inch 
sheets, will be mapped on the half-inch scale. The modern hal!-incli maps 
follow the general design of the modern one-inch maps 1n style and colouring. 


The degree sheets are compiled on photographic reductions of the one- 
inch or half-inch sheets and are, like them, pubhshad by heliozincograply. 
They are in the same geueral style and colouring as the one-inch sheets but 
naturally are more generalised, for instance no distinction is made between 
cultivated and non-cultivated areas. The hills are shown by contours, 
vencrally at. 250 feet vertical intervals, supplemented by hypsometrical layers 
and lull shading. 


The series of gi sheets is known as the “India and Adjacent Coun- 
tries” series. The more recently published sheets are printed in black for 
lettering and sites, blue for water-forms and red for roads; the hills are 
shown by contours and hypsometrical layers supplemented by bill shading. 
Until the modern topographical maps extend over comparatively large areas 
the ,; sheets have to be prepared from the old maps which do not show 
contours. 


From the yx, sheets a serics of sheets, each comprising 12° of longitude 
x S of latitude, on the scale ot Way about 32 miles to J inch, was begun 
In 1909 and is known as the “Southern Asia” Series. These are layered 
maps in the same general style and colouring as the gj-~ sheets. 


To sum up the present condition of Indian cartography:—(1) Thee are 
for the greater part of Tndia old lithographed or photographed one-inch maps 
in sheets Including 30’ of longitude x 15’ of latitude, without contours, but 
With hills shown by hachures or form-lines, printed in black only, or in 
black and brown. These are being superseded by contoured sheets of half 
their size, from modern surveys, printed in black and 4 or more colours. For 
the more highly developed parts of the country these modern shects will be 
in bwo series, on the one-inch scale and on the half-inch scale respectively, 
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_ elsewhere they will. be onthe “half-inch seale alone. (2) There is a practi- 
cally complete ‘series. of engraved quarter-inch sheets, the Atlas of India, 
With hills shown by hachures‘in black only, which is being superseded by 
the ‘Degree’ scries of contoured and layered quarter-inch sheets in colours. 
(3) There-is a series, now practically complete for India, of sheets 4° x 4° 
on the ;ymz,, scale, in colours with contours, and layers. (4) A series of 
sheets, 12° x &°, on the scale of 5s5yaq;, In colours, with contours and lavers, 


—_w 


has becn begun. (5) In addition, there is a series of cngraved general maps 
of the country on the 32-mile scale and smaller scales. 


The above are the standard or normal series of Indian maps. 


* to:thé anodern 
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CHAPTER II. 


BRIEF SKETCH OF THE METHODS EMPLOYED IN THE 
REPRODUCTION OF INDIAN MAPS. 


During the first half of the nineteenth century the Indian maps were 
reproduced partly in England by engraving or lithography and partly in India 
by the latter process. 

In 1867 the engraving of the Atlas sheets was transferred to Calcutta, 
but for some years previously the normal procedure had been to lithograph 
the other maps at Calcutta and Dehra, where the outlines were generally 
drawn on stone or on lithographic paper for transfer to stone, and the hills 
were drawn in chalk on stone. Many of the old lithographed maps were of 
considerable artistic merit. | a 


By 1866 it was found impossible to cope with the publication of the 
annually increasing number of maps by so slow a process as lithography, and 
photo.-lithography was introduced, to be followed a few years later by photo- 
zincography. The manuscript maps had now to be drawn specially for photo- 
graphy, generally on a larger scale than that of publication. They were 
photographed in sections, prints on transfer paper being joined up and laid 
down on stone or zinc. While this enabled the Department to publish. its 
results within a reasonable period after survey, it neccssarily affected the 
quality of the maps. The mezzotint hills were replaced by hills in line shad- 
ing, and, in drawing and lettering, the photographed sheets were generally 
nferior to the artistic, if slowly executed, work on the lithographed shects. 


By about 1895 the survey of hill features had become mure detailed and 
accurate and-the horizontal line shading of the ficld sheets beyan to develop 
_ into sketched contouring or form-lines at approximate vertical intervals of 

50 feet. 


Following on this improvement the use of colour was introduced, and the 
. hills were drawn on a separate sheet of drawing paper to register exactly with 
. the outhne, and photographed to provide a brown plate. 


The next step in advance was the gradual introduction of heliozinco- 
graphy, by which the maps were photographed in complete shcets and were 
“-printed directly from the negatives on to zinc without the aid’ of transfers. 

Heliozincography gave bettcr results than photo.-lithography, was more con- 
_>emment and methodical and had other advantages, but, until 1907, both 
~ methods remained in force. 


~ c+: The question of extending the employment -of cngraving to the 
 Teproduction of the new one-inch map of India was seriously considered by 
the - Survey Committee of 1905 but was abandoned on grounds of economy in 
7 the face of the enormous number of the sheets, some 6,300 being required to 
fete Indian area, and of the fact that for a large proportion of the sheets 
7 Bes can only bea very small demand. It was, however, evident that some 
.. More-claborate and finished method of reproduction was required to do justice 
4906-1907, ‘th surveys than had sufficied for the old one-inch sheets, and, in 
. tupn ou Uk € Photo.-Lithographic Office was reorganised to enable it to 
Shale laceae, 7 modern coloured maps. ‘I'hese are now drawn on a scale one- 
ane steel ian’ that of publication on two sheets, for outlinc and contours 
areal) carer dace ae If the map is to have hill shading a third shaded drawing is 
“prepared: 
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The colour plates for line work, other than contours, are obtained from 
separate negatives of the outline drawing, on which all work that is not to 
appear in the particular colour is painted out. The flat tints are laid down on 
‘“set-offs”* and, if there is a shaded drawing, the shadc plate is procured by 
a special high light half-tone process for which the Department is indebted to 
one of its members. <A brief description of the process of reproduction pow 
employed for one-inch shects is printed at the end of this chapter. 


The reorganisation was carried out under Major W. C. Hedley, R.E.,+ 
an oflicer of the Ordnance Survey, whose services were lent to the Indian 
Government for the purpose. <A few of the main features of the reorgani- 
sation may be mentioned, as without it the Department would not have been 
in a position to give effect to the numerous improvements in the design of 
its one-inch maps, nor would it have been able to undertake the preparation 


: 1 
of the modern series. of degree sheets, sac; sheets, 47;,;, sheets and general 
maps which have been introduced of recent years. 


Under the old system, the reproduction of the Indian maps had involved 
the taking of only two negatives for each sheet, the registration together 
of which had generally been imperfect; beyond touching up to remove 
dust spots no work had been required on the negatives, nor was there any 
special work required on the zinc plates, and the maps received only two 
printings in the machines. 


Under the new system, each sheet involves the taking of five or six 
negatives {, which must register together exactly, and a considerable umount of 
skilled labour is expended on each negative; some of the plates require the laying 
down of stipples or tints, while in many cases additional plates have to be pre- 
pared from ‘‘set offs”, ¢.g., for hypsometrical layer colouring, and the maps receive 
from 5 to 15 printings each. Moreover the new sheets being half the size of 
the old ones are twice as numerous for the same output of survey, while 
increased efficiency and establishments in the field parties have resulted in 
increased outputs. It is not too much to say that, at a conservative cstimate, 
the quantity of work now done by the Photo.-Litho. Office is six times what 
was sufficient to meet the demands of the department before reorganisation, 
while a higher quality of negative, plate and impression is necessary. 


Under Major Hedley’s guidance the supervising establishment was 
strengthened, the office was divided into 2 main branches, (Photo. and Litho.), 
under responsible managers, the old routine was swept away and a new routine 
initiated, every section in the office was carcfully overhauled, its methods 
inodernised, and its staff trained and adjusted to the new demands and a new 
section of negative retouchers was recruited and trained. The increased 
ney obtained by these measures would, however, have been insufficient. 
to enable the office to meet the increased strain without large additions 
to its establishments, but for a vital change in the procedure of map publica- 
tion which greatly simplified the work. 


Under the old system the final examination of a map was made ona 
proof of the sheet in the head-quarters offices of the Department. Minor 
mistakes, as must often be the case before «a map has heen tinally 
examined, were numerous, the corrections were carried out on the zinc plates 
by an establishment of zinc draftsmeu, and a fresh proof pulled and subinitted 
to a further examination. It was rarely that press order was given without 
a 8rd proof being called for and there were numerous cases of maps being 
proved 6 or 8 times before they were printed. The corrections frequently 
involved references to the office where the map was drawn and such refer- 
ences took time and gave rise to correspondence. 


Not only did this system involve serious delays in publication, but the 
plates deteriorated owing to the corrections made on them, so that the printed 
copies of a map were geuerally interior to the first proofs in quality of 
impression. 


gy A, i EN 


* This method is no tollowee only for the red and Une piatee. The green and vellow plates am now prepared 
as described in Appeudix 1, lust paragraph. 


t Now Colonel W. C. Batley, O.B.,C M G., iv charge of the Geezraphical Section of tiie General Staff. 


— 3 Danngz 1918 this procedwre waz moudited and only ‘wo negatives are now m2ée in tha Camera for each aheet,—one of 
thenutline and one of the bills, —ao pnam veing usedon the Camera lens. Four reversed duplicates of the outline negative and 
ene of the bide are made from the two oviginal negatives hy the ‘‘ Powder’ process, by means of which a negative can be 
made fron: a segative and by ecaoract printing inn printiag framy, the resulting negative being the reverse (mght tor left) of 
tke orimna) negative, 
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The final examination of a map is now made on the fair sheets them- 
selves, before they arc sent to the head quarters offices for reproduction. .\t 
first the new maps were proved twice over, preliminary proofs in black and brown 
and grey proofs for colouring, (as patterns for the colours of the map), being 
issued to the office responsible for the drawing of the sheet, and final proofs 
in colours being again sent out before printing. After a few vears experi- 
ence, it was found possible to do away with the colour proofs, and now the 
preliminary proofs in black and brown with grey proofs for the preparation of 
colour patterns are the only proofs issued, the reproducing office being itself 
held responsible for the correct colouring in accordance with the pattern. 


Although the originals are now finally examined and passed before their 
reproduction, it is rarely that there are no minor alterations found necessary at 
proof stage, but these are generally of such a nature that they do not affect 
the plates seriously. In the exceptional cases where heavy alterations are 
necessary they are made on the fair drawings and the inap is rephotographed 
to provide fresh plates. 


It is only quite recently that Indian engraved maps have becn produced 
in colours, One of the methods first tried experimentally was that of 
engraving the whole of the line work on onc copper-plate and painting out 
in gamboge, or scraping out, the supertluous work froin copper-plate transfers 
to provide a separate transfer for each colour, and then laying down the 
transfers to correct dimensions on separate zinc plates. The climate of Bengal 
with its sudden and marked variations in humidity rendered this plan quite 
unsuitable; it was found that by the time the transfers were painted out 
or scraped they had altered in size and could not be laid down to the exact 
dimensions, and it was only with great difficulty that the experiment was 
completed. | 


Another plan tried was to lay down the complete transfers on stone and 
remove the superfluous work from the stone to provide the difterent colour 
plates. Although this method was found to be workable the slow and 
difficult nature of the work on the stone led to its rejection. 


— Jhe line work of engraved maps to be printed iv colours is now engraved 
on separate plates, one for cach colour. This expedites and simplifies the 


* engravers’ task and saves inonths of labour in the reproducing office. It has 


-: two disadvantages, namely, the absence of a complete copper-plate of the 
map from which extracts tor special maps can be prepared, and the difficulty 

-experienced in obtaining exact registration, for instance, between the black 
.. Village site circles and the red roads on which they are situated, (see plate 
No. XI); the latter difficulty has, however, greatly diminished as the 
_ Engraving Office has gradually acquired increased skill aud experience. 


_. . The method of obtaining separate colour plates from the.plate of a map 
engraved entirely on one plate, by scraping copper matrices, is not. available 
vat Calcutta owing to the lack of a modern electro-typing plant, the existing 
a: plant being hardly sufficient to provide depositions tor corrections. 


ee. A’ few years after its reorganisation the Photo.-Litho. Otlice had to face 
__the new task of printing layer maps (see Chapter VI). a 
Fist. din'thé:absence of sufficiently large tint and ruling plates, the first experi- 
_. ment in :layer printing had been carried out by a systein of successive solid 
printings, which was soon recognised as unworkable in any but special 
. cases... The. number of printings and the expense and labour of preparing 
‘-the numerous plates were excessive, considerable difficulty was experienced 
in ‘obtaining sufficient transparency in coluur, and a minor defect was that 
_the map was apt to-become saturated with printing ink so that the impres- 
siou penetrated «in: some cegree to the back of the paper. (See plate 


No. XX XIX). 


Reproduction of 
engraved maps 
in colours. 


Layer printing. 


Rubber-offset 
Printing. 


Photo. -etching. 
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Jn 1910 a series of large plates for tints and rulings were prepared. The 
single tints and rulings selected after experiments were nearly the same as 
those adopted at Southampton in 1913 for the International map. The South- 
ampton key to the layor printing of that inap however has shown the Photo.- 
Litho. Office that its methods of comnbining the different tints and rulings to 
obtain the shades of colouring required can be improved, and although the 
technical processes of Indian layer printing have yielded satisfactory results, 
it is believed that they may be simplified and further improved.* 

As regards the selection of layer colours this is touched on in Chapter 
VI; no finality can be expected yet as the question is still a branch of carto- 
graphy that is at the experimental stage. 


By about 1910 the employment of rubber-offset priuting for certain 
purposes had become geueral throngbout the printing trade in Europe and 
America and it became advisable to consider its adoption for printing Indian 
maps. | : | 


The chief advantages at first claimed for the method were —improve- 
meut in quality of impression, absence of the reversing prisms in photography, 
economy ut ink and, most important, preat increase in rapidity of printing. 
The last advantage is, however, confiued to rotary-offset printing machines, 
Which require a considerably longer time for changing colour and for the 


- insertion of a new plate than flat-bed machines and are therefore unsuitable. 


for printing Indian maps, of which the ‘runs’, or numbers of copies printed, 
are comparatively small, and the abseuce of a reversing prism and economy 
in ink are purcly minor advantages. On the other hand, some of the dis- 
advantages of rubber printing were obvious, ¢.9., the concurrent working of 
different methods requiring different plates, for the old plates would still have 
to be reprinted by direct printing, difficulty in the examination of reversed 
proofst and in trainipg Incian printers in a process which is not very quickly 
and easily acquired by the best English printers. ‘The question of the adoption 
of the process theroforce turned entirely on whether better impressions could 
be obtained from rubber than from zinc. As the result of an enquiry made 
in England in 1910 it was obvious that rubber printing enabled good impres- 
sions to be obtained on rough or inferior papers which could not have been 
obtained by cirect printing trom zinc, but, on the point as to whether, if the 
best printing paper were used in each case, the impressions from rubber 
would still be better than those from zinc, the evidence was conflicting and 
it was evident that any superiority that existed was shight. 


A, convertible flat-bed, rubber-offset and direct zine printing machive 
was obtained in 1938 and the new method carefully tested ; the conclusion 
arrived at, after a year’s experience, was that no better impression could be 
obtained on a good printing paper from rubber than from zinc, and it was 
accordingly decided not to adopt rnbber printing tor Indian maps. 


Photo.-etching on copper is a method of map reproduction supcrior 
to helivziuacography. The impressions from photo.-etched copper are stronger 
and cleaner than from heliozincographed plates, although inferior to engra- 
ving, and, as the more important lettering, on which so much of the appear- 
ance of a map depeuds, can be, and generally is, engraved by hand on them, 
there is a finish in the appearance of the best photo.-etched maps that cannot 
he attained in a heliozincographed map. As the process is cheaper than 
engraving, although more expensive than heliozincography, a serics of experi- 
ments was carried out at Calcutta to ascertain if it could be adopted for the 
reproduction of Indian maps. 


The results were disappointing. They showed that while a slight improve- 
ment in autlining could be affected by photo.-etching when the ratio of reduc- 
tion was increased to 2:1, the difference hetween a photo.-etched and helio- 
zincographed map, when both were drawn for the normal Indian reduction 
of 8:2, was hardly appreciable and consisted chicfly in the absence from 
the former of very misute breaks in the impressious only of the finest lines, 
a matter of comparatively little importance. The photo.-etched lettering 
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® The process recently adopted is described in Appondig Lf. 
+ Offzet proving pressea which obviate this di@iculty are now ou the marxat. 


CIIAPTER IL—METHODS OF REPRODUCTION. — 9 


showed very little improvement. over vood heliozincograply, and to obtain a 
marked improvement, such as alone would warrant the adoption of a more 
expensive process, it was found that so much of the lcttering would have to 
be hand-engraved that the map would begin to approximate in cost to an 
engraved map. Indian engravers can cut outlining comparatively well and 
quickly, but are slow in cutting names, so that if many of the names of a 
map had to be engraved it would be better worth while to engrave tbe whole 
map and thus obtain results superior to a map photo-etched in outline and 
engraved in lettering. Jt was accordingly determined to make no immediate 
change in the policy of engraving the more important of the geographical 
maps and reproducing all other departmental maps by heliozincography. 

The normal ratio of the scale of drawing to that of publication in the 
Indian surveys has heen alluded to above as 3:2. In the French Afmcan 
surveys, Which work on somewhat similar lines to the Indian surveys, it 1s 
5:4. The French maps are, howevor, drawn by men of education greatly 
superior to that of the ordinary Indian draftsman, who can be trained to draw 
well but rarely has much artistic touch in his work, and it is probably for this 
reason that he is found to require more assistance from the lens and camera 
than the French draftsman. 


While, in India, 3:2 is found to be about the sinallest ratio of reduction 
that will give satisfactory results, a ratio of 2:1 would undoubtedly give 
rather better rosults. There are, however, practical drawbacks in increas- 
ing the ratio much above 3:2. This would necessitate the fair maps being 
drawn in 2 sheets, thus increasing the number of fair sheets from 3 to 5%, 
with the disadvantayes of increase in time required for pinning up the sheets 
for photugraphy, difficulty in securing exact register between the hill drawings 
and the outline drawings, addition to the number of records and inconvenience 
in handling and storing the sheets, which already run into very large numbers. 


: At preseni there secms little chance of improving the quality of the 
negatives, but it is possible that something may be done to improve the helio. 

_ plates. 

| As is probably the case in every map publishing establishment, each 

process iu use is subject to continual minor improvements. To enumerate these 

~ would be out of place in a genera! record of the development of Indian maps, 
- but one direction in which further improvement is aimed at may be mentioned. 


-: Owing to the thickness of the medium with which the negatives are 
- painted to prepare them for the production of colour plates, when the 
negative and sensitised zinc plate are in contact in the printing frame under 
-exposure to light, the diffused light is thought to cause a very slight but just 
perceptible blur in the edges of the lines produced on the plate. I¢xperiments 
seein to show that this can be partly eliminated, if the printing frame is placed 
inside a room, otherwise darkened, and exposod to reflected sunlight thrown 
on to the negative at right angles to its surface. The amount of diffused 
light is thus diminished and the shadow of the edge of the duffing medium 
~ 18 done away with. 
A very large number of special maps and diagrams are reproduced by the 
“-Survey of India for other departments of Government, and for a large propor- 
tion of these the Vandyke process is employed, by which the original drawing 
". -can_ be printed directly on to zinc, without the assistance of lens and camera. 
“Invented by Mr. Vandyke, R.E., of the Department, this was the first’ suc- 
=< Cessful form of the many varieties of “direct zinc” processes now in use all 
“Over the world... 
_..,,_Otbet processes in constant use for special reproductions are those of 
. half-tone-blocks, line-blocks and photogravure. For their application and for 
- maby improvements affected in these processes the Department is greatly 
 indebted:.to Major-General Waterhouse, I.A., the well known authority on all 
‘branches: of photography, who was for many years in charge of the photo- 
a graphic ‘and lithographic work of the Survey of India. 
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- *The shading would probably still be exccuted on the anulier xcale, on one sheet. 
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CHAPTER Tt. 


DEVELOPMENT OF INDIAN TOPOGRAPHICAL MAPS. 


An excellent specimen of the carly type of smal}-scale topographical 
map prepared from military or geographical recounaissance is the extract from 
Rennell’s Bengal Atlas, shuwn on plate No. XLT. It gives a successful 
representation of alluvial country; the main drainage channels stand out 
clearly, the existence of grass lands and marshes is shown without undue 
prominence, and the Jettering, while it allows of a large oumber of village 
names being given, also gives due prominence to places of importance. 


Extensive Indian inthtary and feographical reconnaissances were made 
during the early years of the 19th century, chiefly in the South of India by 
Colonel Colin Mackenzie. The results were utilised in’ the preparation 
of sowe of the quarter-inch engraved maps known as the Atlas sheets, (seo 
page 25 and plate No. AIIL), but the original drawings are not forth- 
coming. : 


Rennell’s inaps and the old topographical mays of Southern India can, 
however, hardly be looked upon as the ancestors of the modern Indian 
topographical maps; their descendants appear in the sheets such as that 
illustrated in plale No. XIV and in the modern t-inch degree sheets of 
recently explored areas which are prepared frow military or geographical 
surveys. 


The Circar maps of the Nizam’s Dominions, prepxred about 1840—50, 
(plate No. AIX), are among the earliest one-inch Indian maps prepared 
from regular topographical surveys extending over large areas. They aro 
drawn with expression and character and the relative values of the itetns 
of information they give are well maintained. The depiction of ground 
featuros was still in its infancy in 1850. The short vertical hachures and 
the mezzotint shading unsupported by contouring, while they may vive 
an idea of the gently undniating nature of the country, vield little 
accurate information in return for their tendency to obscure the map. The 
successful representation of cultivation by a reticule of finely dotted lines 
may be noted. : 


The modero method of plane-table surveying had its origin in India, 
and one of the earliest, if vot the earlicst exponent of the art was Captain D. G. 
Robinson of the Bengal Engineers, who surveyed large tracts of country in the 
north of India between 1830 and 1860. The original drawings on stone of 
Captain Robinson’s maps are lost, «nd the specimen given in plate No. XXI, 
which has been photographed from an old print, is much inferior to the 
map as it was orginally published. Much of the general style of Captain 
Robinson’s mapping was retained for more than 50 years, e.g., the blocked- 
in sites limited by sight-vane rays withont any attempt at showing interior 
detail, the detailed depiction of ground features by line work, and the 
method of showing houts of cultivation, which is still that followed on Indian 
one-inch maps. 


So lopg as maps thal were not engraved had to be drawn on stane or 
trauster paper for lithography, the use of mezzotint shading was available to 
assist 1n the representation of ground. The fair drawing being done by a 
specialist establishment, a comparatively high standard of lettering and 





CHAPTER WL-—TOPOGRAPHICAL MAPS. a 


 jdrawing was attainable and the impressions were clear and sharp. With the 
-.tatroduction of photozincography, while publication was expedited, the 
Sy-artistic: qualities of the mapping fell off to some extent. Hills and slopes 
had now to be representod by line work alone, and tho fair drawings were pre- 
“pared by the surveyors and draftsmen of the party which carned out the 
=" gurvey, wbo necessarily varicd in skill. Plate No. XXII. (U. P. 236, 1867), 
y “Shows.an early specimeu of a map prepared in this way. The drawing of the 
“Toads and ornamentation and some of the larger lettering 1S irregular, the 
: horizontal hachuring has the appearance of an attcinpt to produce the effect 
“2° -of mezzotint shading by line work and there is an absence of any indication 
“cof contouring about the hachuring. In spite of these disadvantages aud 
“=<¢he heavy nature of the black hachures, the specimen is a fairly successful 
“s--pepresontation of F{imalayan country and the lettering and outline is less 
’..obscured than in many maps of 30 years later date. 


: Ounce photography was introduced in map reproduction, it was uot long 
‘before the advantages of drawing for reduction began to be realised, and 
- another advance was a tendency to draw the horizontal hachures as form- 
lines. Plate No. XXITI shows a sheet of 1874, which exemplifies both of 
these points. ft also exemplifies a defect destined to crop up penodically 
in- Indian cartoyraphy,—the endeavour to make all place names very promi- 
_~nent, which defeats its purpose by reducing the emphasis of tho names of 
“really important places. 


ce. Hachuring gradually gave place to form-lines and the artistic hand 
-» lettering of the older maps to typing (see plate No. XXIV). Many of thic 
Bombay sheets of this period are very good examples of well drawn topo- 
.- graphy, showing nearly al] the detail permissible by the scale, without the 
“’ “advantage of colour. 

> ~~ ..From this time, about 1880, on, until the reorganisation of Indian survey 
“= methods in 1905, the energies of the Survey of India, whilo as active as ever 
“in the direction of held-work, appear to have weakened as regards carto- 
- graphy. The old-fashioned skill in hand lettering was lost, really good 
 typers were not numerous and officers no longer had tho time, nor, in all cases, 
© the: skill, to draw maps with their own hands, as many of tho old school of 
”survéy officer had been accustomed todo. In the beauty anc clearness of 
. .the:maps,; there was at any rate no advanco and perhaps some falling off, 
“~Dbut--two distinct steps forward were gained ; the form-lines gave place to 
.: approximate contouring, a vertical interval of 50 feet being aimed at on 
~“.the one-inch maps, and a beginning was made in the utilisation of colour, by 
.. ‘drawing the contours on a separate sheet and printing them in brown. 


».. The one-inch sheets of Bombay (see plate No. XXIV) and other one- 
“"anch sheets of about the same period, had been surveyed and drawn on the 
..., two-inch scale, but hetween 1890 and 1905 most of tho topographical surveys 
~ Deing-in the less devcloped parts of Burma,* where a 2-inch scale was 
.. unnecesgarily large for the survey, the advantages of surveying and drawing 
~~-on'a larger scale tban tbat of publication were foregone and the maps were 
-* “surveyed, drawn and published on the one-inch scale. 


eo The old style standard sheet may be taken as assuming its final stage 
Of development about 1895. From that time on until the rcorganisation 10 
ac: Years \ater, there was no advance in Indian cartography. Plate No. AXV 


vicpives. a fair example of the sheets of tlis period, which were rather 








‘eoarsely drawn” maps, printed in black outline with very roughly approxi- 
*.-Faate contours in brown. The lottering and symbols were, as a rule, unduly 
“ Targe;, the . main roads especially were enormously wide, thus displacing 
=Jpformation. in their immediate vicinity. The roughly approximate con- 
tours, which were barely more than form-lines, were drawn coarsely like 
«the :dutline, with which they rarcly registered exactly. At first it was 
“eustomary: to leave a blank space in the contouring for cach namo, 
a practice which entailed loss of information and emphasised defects in 
-“yegistration.. A One-inch map prepared under these conditions gives 
. practically no more information than a well drawn haJf-inch map will show. 
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* The more detuloped parts of Hurma were penerully surveyed cadastrally. 
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The detects in the old style standard sheets of the period immediately before the 
reorganisation of 1905 were, however, not entirely due to rough drawing and 
typing and to out of date methods of reprodnction ; they were, to a certain 
extent at any rate, deliberately aimed at, and due to the prevailing impression 
that as the maps were required tor military purposes iu the first place, a bold 
emphatic.style of mapping was essential. J’he idea was frequently illustrated 
by the Lypothetical case af an elderly Creneral Officer with failing eyce-sight 
poring over his map in bivouac by the light ot a candle lantern. ‘This 
mistaken striving after boldness and simplicity at the cost of completeness of 
information was to crop up again in the modern Inilian mapping (see plate: 
No. XXIX); it entirely overlooked the important principle that to vive really 
important information due emphasis, it is necessary to keep down the emphiasis 
of the less important information. 


So lar, this discussion has dealt with the one-inch maps prepared from 
topographical surveys, but from an early date in the history of the Survey of 
India, one-inch maps have also been prepared from fiscal surveys. These 
surveys appear to have begun about 1857, and until about 1870 they were 
executed on the scale of 4 inches to 1 unie and known as ‘ Revenue Surveys’. 
Altbough in some cases they merely showed boundaries of village lands and 
little more, they were in other cases to all intents and purposes topographical 
maps. The field shects usually included several adjacent villages, and were: 
then termed ‘cangregated village plans’. They were sometimes artistically 
drawn in colours and appear generally to have been traced to provide 
copies for settlement and record purposes, but some of the later revenue surveys 
were reproduced to scale by photozincography (see Plate No. XXY1). 
Areis surveyed in this manner were not surveyed topographically, and later 
on their one-inch maps, where these were prepared, were obtained by pantapra- 
pling down the village plans and fair drawing on the two-inch scale for 
reduction by photozincography. 


The one-inch sheets thus obtained, some of which have not yet been 
superseded by more modern maps, were produced in separate series by 
districts and no attempt was made to complete the sheets outside the limits. 
of districts. 


As land registration became more detailed and accurate, the old 4-inch 
revenue surveys were founc inadequate for fiscal purposes, and large-scale. 
surveys to ascertain and record the boundaries and giving the area of each 
ficld became necessary. 


The cadastral surveys, as they are termed, began about 1870 and have 
almost invariably been executed on the scale of 16 inches to the mile, or 
5 chains to the inch. A number of districts in what are now the United 
Provinces were surveyed by the Department in this manner. The cadastral 
survey parties, in addition to prepamng 16-inch plans of the lands of each 
village, also prepare: the records of rights, giving information regardiug the 
boundaries, areas, crops, tenure and ownership of each plot of land, and fair 
drawings on the two-inch scale for the preparation by photozincography of 
one-inch topographical maps. The system of professional cadastral SULYOYS, 
which beganin the United Provinces, was extended later on to Bengal, Assam 
and burma. The execution of cadastral surveys has, however, been gradually 
taken over hy the local governments, several of which have now each its own 
survey establishment working in close touch with, or as part of, its settlement, 
and revenue departments. So long as cadastral surveys were carried out by 
professional survey parties which were responsible for the preparation of 
1-inch maps from them, it was possible to prepare good topographical maps 
of plains districts from the 16-inch plans, and this is still the case to some 
extent where cadastral surveys are controlled by officers of the Survey of India 
apd the requirements of cartography are borne in mind by the surveying 
establishments. Cadastral surveys, however, beiny primarily concerned with 
the record of mghts ueed take little account of ground features or topo- 
graphical details that do not form boundarics; it is only possible to obtain 
good one-inch maps from them under favourable circumstances in absolutely 
flat country, and the topographical maps prepared in this way vary very 
oreatly in quality. 
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The specimen given on plate No. XXVI may be taken as a fairly typical 
oxample, and that on plate No. XXVIJ as an exceptionally favourable example 
of this class of Indian topographical map. At their best, such maps are 
defective in the information they give regarding heights, ground features, 
vegetation and the permanent or temporary character of wator forms. 


Before 1907, when the new style of topographical map began to be pub- 
lished, the one-inch sheets of the more densely populated flat plains areas in 
India were, aS a rule, prepared from cadastral surveys and superseded the 
old maps based on the 4-inch revenue surveys; clscwhere they were based 
“on topugraphical surveys. Whereas the sheets reduced from the 4-inch 
revenue surveys had been prepared in series by districts, most of those from 
_ cadastral surveys and from the latcr topographical surveys were published 
in a standard size of 30’ of longitude by 15’ of latitude in provincial serics 
— (vide Chapter I, page 2). : 


Towards the close of the 19th century, improvements in methods of  /ntroduction of 
reproduction of drawings, including those of colour printing, had given "ew methods. 
_ cartographers much wider scope in tbe depiction of country and had enabled 
them to show more information on their maps than it was possible to show 
clearly by the old methods. The Ordnance Survey of the United Kingdom 
and the national surveys of most of the other powers had already taken 
advantage of these improvements, or were beginning to do so, and while 
Indian surveys were still considered in many respects as modcls of topo- 
graphical work, their published results, the old-style standard sheets, were in 
quality and appearance greatly behind the times. Inorder to remedy this 
_ and to decide on « methodical policy of survey methods and programmes, a 
-- commission of administrators and experts was appointed by the Secretary 
- of State for India in 1905. On the recommendations of this committee an 
’ improved system of cartography was introduced. 


+" The size of the new standard one-inch sheet was fixed at 15’ of longitude — Size of sheets. 
_°) -%. 15’ of latitude, just half that of the old sheet. This was considered advisable 
-. “in 1905, in order to facilitate registration of colours, but as little serious 
_ difficulty in obtaining registration on sheets as Jarge as 40 inches x 30 
“. inches is now experienced, this consideration has ceased to have much 
weight. Tor use in the feld a small sheet is convenient to handle, but it is 
“open to question whether this advantage is not outweighed by the incon- 
“= wemence of having to carry a larger number of shects and of the rapidity 
. with which the user of the maps, be he military officer or tourmg ollicial, 
passes out of the area of a small sheet in the course of his work. So far as 
“© the Indian topographical maps are concerned, the gnestion of size of sheet is 
~~ at'present one of merely academic interest because the whole system of sheet 
“si. Dumbering depends on the size adopted and could not be changed without 
.... therisk of confusion and thecertainty of great inconvenience to the map-using 
©: spublic. Tt is, however, different in the case of the smaller scale geographical 
.".- Maps; the argument of convenience of handling hardly affects the case with 
Maps for desk or office use and does not affect it at all with wall maps. 
_.. In these cases advantages are all on the side of the large sheet, subject, 
“=. however,’ to the technical consideration that the greater the number of shoets 
-s. 4 which:a. map.is engraved, the more engravers can be employed on it and 
“othe more quickly can it be published. A convenient size of sheet fora 
“. geographical. map is that adopted for the International Map of the World 
- and the Survey of [ndia has followed it in the design of the new > -Milicg MAAS. 


8 


2 yeh. topographical maps of sevoral of the other national surveys are Reasons against 
“engraved on copper, and while no photographic process can quite cqual engra- engraving. 
‘a? ying-in. clearness and beauty, the following considerations led to the decision 

oeo.that. ‘the ‘Indian topographical maps should be reproduced by photography :— 

Sie (a), Economy.--Engraving is a costly process, the number of 
oe : topographical sheets required to cover the Indian Empire 
cer: uns Into several thousands and for a very large propor- 
co tion of these there can be only a small demand. 
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(tt) ~=Rapidity.—The annual output of J-inch sheets alone is about 
| 200,* and, while this uumber can be dealt with compara- 
tively easily bv photography within the year following that | 
of survey and drawing; if the sheets were engraved, 
publication would be delaved for at least another year, 
unless an excoedingly large staff of engravers wore 
entertained. , 

(itt) Faeclety of correctton.—the enormous area of India precludes 
complete revision surveys at frequent dates. ‘Lhe present 
survey will last for more than 30 years, and in that period 
many changes due to the development of communica- 
tion and canals will have to be given effect to on the more 
important sheets. Itis a simpler matter to correct a 
drawing and rephotograph it than to correct a copper 
plate. 

(te) Improvements in pholographic pirocesses.—-With good drawing, 
photographic reduction, the best lenses and careful print- 
lig, maps photographically produced are not now so 
ercatly inferior to engraved maps as they were. Indeed, 
if none but very highly skilled and experienced draftsmen 
were employed and the maps were drawn on at least 
double the scale of reproduction, a photo.-etched map or 
even a heliozincographed map would approximate in 
clearness and beauty to an ongraving, although to 
attain this standard of excellence the advantages of 
economy «nd rapidity would have to be very greatly 
foregone. 

The photographic process adopted by the Survey of India and intro- 
duced by Colonel Hedley, R.E., an officer of the Ordnance Survey whoso 
services were lent to the Department for 2 vears in 1907, is that of duffing 
the negatives for colours and fro: them preparing zinc plates by heliozinco- 
vraphy (see Chapter IT). 

Selection of The new one-inch sheets were at first printed in the following colours 
colours. only :-- 


ted for roads and sites of towns, villages and buildings. 
Blue for water-forms of a permanent nature, and their names. 


(sreen for wooded areas. 


Prown for contours and their valuos and for depiction of broken 
ground intimately connected with the contouring. 


Black for other information, and the mass of the lettering. 


Within certain conventional limitations, namely, the representation of 
water by blue and the use of black for ordinary lettering, the choice of colours 
in the design of a map is still to a great extent a mattor of opinion, and 

ractice in different countries differs. The American plan of retaining 
black for the works of man (or artificial detail), brown for information 
regarding ground features and blue tor all water-torms is logical and simple, and, 
as such, has great advantagos. It docs not, however, place the full resources of 
coJour printing at the disposal of the cartographer and the beautiful maps of the 
American Geological Survey, winle clear and artistic, do not give the complete 
information of other national topographical maps, which utilise, in addition to 
these three colours, green, red and yrey. As.wellas the recognised conven- 
tional use of blue, certain other considerations atfect the seloction of colours. 
To facilitate registration it is conventent that the outline of roads and buildings 
should be in the same colour, and that contours and precipitous ground should 
be in the same colour, while it renders the map more clearly legible in 
its crowded portious, if names, roads, contours and streams are printed in 
different colours. . 

The selection of colours for the modern Indian topographical maps satis- 
flies these considorations. It has been criticised on the ground that it leaves com- 
paratively little information to be shown in black and that the main outlining 
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*This number bas heen very eoosicecably reduced during fie war owumy to the curtailment of the survey prograome. ee 
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of a map should be, as much as possible, in black. To meet this objection, the 
roads, or at any rate thei outline, could be printed in black, but in this case, to 
ensure perfect accuracy in the agreement of sites and roads, the sites and 
buildings also should be in black or black rulings with the disadvantage that 
black lettering would not show up well on them. Opinions differ as to 
which plan has the balance of advantage: good topographical maps can be 
made on either systein ; those of the French Service Géographigue de l’Armée, 
the Italian Military Institute and the Survey of India are examples of red 
roads «and sites, and those of the Ordnance Survey and the American 
- Geological Survey, of black roads and sites. The Ordnance Survey have 
.“scombined the advantaves of both plans by filling. in the important roads on 
their maps ina red brown. 


The inodern oue-inch sheets began tu appearin 19038. Plates Nos. XXVIII Water-forms. 
and XXIX show examples of the map as first designed. The latter is 
exceptional in its heavy style of drawing, duc to a temporary recrudescence of 
the attempt to make all information bold and prominent; plate No. XNAVITI. 
may be taken as typical. On the modern maps permanent water-forms 
are distinguished from those of a recurrent or temporary nature, and at 

_ first, areas covered only temporarily by water were shown by blue dots, 
~. those covered permanently being shown by a blue stipple or tint. An 
-* example of this may be seen near the top inargin of plate No. XXVIJJ. 
The laree tank at. Kutasa is not always full, the permanent water is confined 
to the small artificial tank within its area. The bluc dots were soon 
_ abandoned, their meaning was not obvious ; in large areas they were unsightly 
~ and in smal] areas, e.g., barrow beds of streams, they were difficult to dis- 
-* tinguish from the blue stipple ot permanent water. ‘emporary water-forms 
- are now shown uncoloured; see the dry channels in the N.E. corner and N.E. 
of the city site on plate No. XAXI. 


 -s Another change in the application of blue was in the colour of the = Blue /ettering. 
lettering of water-forms; at first water-form names were printed in 
~ blue (see Purna River on plate No. XAVITJ). Blue isa difficult colour to 
° print very sharply and clearly and the blue lettering was apt to spread and 
“block up a little ; also it is obviously desirable to enter the name of a large 
“river or lake within its area, and black shows up better than blue overa blue 
‘tint. “Names of water-forms are now shown like other lettering in black on 
Indian topographical maps, although they are still shown in blue on the 
~ «geographical maps (see plates Nos. V, VIII and XI A), on which, owing to the 
~) smallness of the scale, the lettering is apt to be more crowded than on 
topographical maps and the colour distinction is therefore more valuable. 


oro 7 ‘Unlike many of the modern topographical maps of other countries the Margins of blue 
Indian: one-inch sheets show the margins of blue water areas in black instcad areas. 
Of blue lines, except in the case of tidal waters. The argument for deciding 






Peete 
wee ger , 


sarily. ‘be displaced. .'An alternative course would be to show no line at the 


~ -oblue tint, which, though it‘has little importauce in the case of tanks would 
-- “oe serious in-the. case of rivers. 


Blue stipples 
and rulings. 


Coast-lines. 


Snow and ice. 


Information 


shown tn red, 


town and 
village sites. 
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In order to follow modern usage in outlining blue areas by blue hines,. 
experiments were made to try the effect of obtaining the distinction between 
permanent and temporary streams by showing the latter in broken blue lines. 
On the American maps this plan answers well, but in India, where, in the 
area of a one-inch sheet, temporary channels nay be far more numerous than 
permanent ones, it was found to give the experimental sheet a very un-. 
finished appearance and for this reason the plan was abandoned. 


In the designs of the modern quarter-inch map and geographical maps, 
which were made some years after that of the one-inch map, the prevailing: 
custom was followed; the margins of blue water areas on these maps are 
blue lines. The new half-inch map, however, follows the one-inch map mn this 
respect. 


The arguments for black water margins have less weight in the case of 
the quarter-inch scale than in that of the one-inch scale, while they do not apply 
in the case of geographical maps, as all water channels, whether of a tempo- 
rary or permanent nature, are shown on them in bluc and the scale precludes 
the representation of the character of the banks. 


On Indian maps blue flat washes are printed in stipples or rulings instead 
of in solid blue. This occasionally makes it difficult to obtain the strength of 
blue required, but a blue printing ink that will keep its colour wheu printed 
as a solid wash las yet to be found. If printed solic over an arca, blue fades. 
to a dull green after exposure to light; if printed in a stipple or tint it still 
fades, but it docs so very slowly. 


The coast-line on modern Indian maps is the line of high water of mean 
tides, and 1s now shown by a continuous blue line* up to the limit of tidal 
water. ‘The line of low water of mean tides, where it is not too close to the 
high-water line to show separatcly, is indicated by a dotted blue line, which 
also forms the margin of the bluc stipple printed over the sea. The plan of 
extending a blue stipple, but of a lighter shade than the blue of the sea, over 
the foreshore, including its ‘details’, such as sand, rocks, channels, light- 
houses, &c., each in its appropriate colour, was tricd, but given up because, 
while it added to the cost and labour of preparing the blue plate, being an 
extremely narrow strip, it was hardly distinguishable from the blue ef the sea. 
The 5-fathom and J0-1athom hnes, which are taken from Admiralty Charts, 
are shown in blue dotted lines and lettered in blue, this being the only blue. 
lettering now shown on one-inch maps. 7 


It is only quite recently that the modern topographical surveys have been 
extended into regions which are permanently covered by snow and _ icc. 
Perpetual snow, except in suow heds below the snow line, is not shown, but 
each onc-inch or half-inch sheet which includes areas of perpetual snow bears 
a foot-note stating the approximate height of the snow line. Glaciers are 
outlined in broken blue lines and are not contoured, but their forms are indi- 
cated by blue form-lines. 


Onc of the most important changes in the design of the modern one- 
inch map has been in the depiction of town and village sites; these were at 
first shown in solid bright red blocks and were rarcly surveyed in much detail 
(see plates Nos. XXVIII and XXNIX). The effect of this on sheets which: 
contained numerous large sites was unpleasing to the eye, and the plan had 
another serious objection in that if the sites on the fair drawings are blocked 
in, it is not possible to type their names over them. Town and village sites are 
now surveyed and drawn io more <lctail and are shown in red outline, filled in 
with a light red stipple (see plates Nos. XXX and XXXI). Single buildings 
aud groups of huts too small to show to scale are, however, still represented 
by small blocked-in red squares. For maps such as the Indian topographical 
maps, which are prepared from topographical surveys on the same scale as. 
that of publication or on scales only slightly greater, it is not possible to attain 
the very detailed depiction of town and village sites shown by maps such as 
the Ordnance Survey sheets, which are reduced from surveys executed on a 
scale enormously greater than that of the topographical publication. 


oe —_—_ aw... 





—e a ee - a 





ee a ee ee 





“«" A coast line differs from a lake raargin in thut the level of the water rises tu it only at high tides; in a lake 
there is no tidal rise and fall. Blue is, therefore, vonridered a suitable colour fura coast-line, although lake margin are 
shown io bluck’”’. (Kxtruat. frow Surveyor General’s Orders}. 
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While the recently adopted tinted sites are undoubtedly more artistic 
and restful to the eyes than the glaring red sites of older sheets, it is open 
to question whether the decline in emphasis due to their more subdued 
colouring has not been carried almost too far. The quarter-inch degree sheets 
published up to date differ from the one-inch sheets in the depiction of 
sites, Tbe degree sheets have hitherto heen the military maps of the country 
and at the special request of the military authorities all town and village 
sites and symbols for buildings are shown in black on these maps”. As the 
military authorities did not desire a similar change in the colouring of roads, 
the difference in colour between buildings and roads considerably augments 
the difficulties of registration, a very slight error in which muy place a 
building, situated on one side of a single line road, across the road, or 
remove it appreciably from the road. 


The modern Italian 18, oon map, the first sheets of which began to 
“appeur in 1911, some years after those of tho Indian J-iuch map, indicates 
the approximate population of each town and village. This plan has vot 
yet been adopted on Indian topographical maps although it is followed to a 
certain extent in the case of jij, maps; it has obvious advantages, but 


- hitherto these have not been considered to outweigh the interference with 


other information which it might ental. 


| As mentioned above, roads are shown in red. Their classification and 
~ symbols will be dealt with later on under conventional signs. 


} In order to facilitate references to the location of places, reference letters 
-. and numbers are printed in red in the margins of the sheets of all modern 
Indian series of maps, the letters heing used to define the zones of longitude 


and the numbers the zones of latitude formed by the graticule of meridians 


_>-and parallels, which are printed across the face of the map, at 5° intervals 

. othe case of l-inch and half-inch maps, and at 15’ intervals in the case of 

'. degree sheets. 

-: .- The depiction of wooded areas on the new maps was the subject of many 

.: experiments. (rreen tree symbols, like those on the Canadian one-inch maps 
- prepared by the War Office were tried, but the hulance of advantages was 
“considered to lie with a grecn flat tint combined with black tree symbols, as 


on the Ordnance Survey one-inch shects. At first, dense woods and jungles 
** through which troops would find it difficult to work, were distinguished trom 


open woods by being coloured a darker shade of green. The practical 
difficulty in defining the limits of the dense forest areas and the consequent 


”- unreliability of the information it was intended to give by this method led 


~ to. its abandonment, and the more densely wooded areas in forests are now 
* ‘merely indicated by the greater number of tree symbols shown. The trees 
_-were. generally omitted from woods on stecp hillsides, where they have 
“- Been considered likely to confuse the map, but this is now generally thought 


..to’have becn a mistake, as tree symbols, if small and finely drawn, rarely 


. -Interfere with other information on a map. 
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“oo  * The ebief reason on which this request was based Was that the red colour gave undue prommence to small bumlets in 


" Copipariadn with ground featurea,,~ 





Reference letters 
and numbers. 


(nformation 
shown in green, 
trees and woods.. 


Information 
Shown in yellow, 
Cultivation. 


Representa tion 
of hills. 
Contours. 
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The extent of cultivation is an important item of information on Indian 
maps. On the old standard sheets, and on the first few years’ issues of the 
modern one-inch sheets also, cultivation was shown only by its limits in fine 
dotted lines and by the absence from the cultivated areas of surface charac- 
teristics, eg., sand, rocks, natural vegetation, &c; (see plates Nos. XXIV and 
XXVIT). This method, however, failed to convey the cultivated or uncultivated 
character of the country at a glance, and in 1911 it was decided to print a flat 
wash of ycllow over al] cultivation (sec plates Nos. A.AXCX and XXXJ); a plan 
which, combined with the careful depiction of surface characteristics, has been 
found very successful in enabling the map user to form an accurate impression 
of the nature of the country. : 


The most marked improvement in cartography of late years has been in 
the representation of hills and ground features. The modern one-inch maps 
are contoured normally at 50 feet vertical intervals*, the contours and their 
values and precipitous or broken eround intimately connected with contour- 
ing being printed in brown. = | 


The normal vertical interval of 50 feet is in accordance with the gencral 
practice of modern British and American topography and wilitary sketching 
under the empirical rule :— 


‘ontour Interval = (, = eae) feel: 


In India, however, mountainous country requires exceptional treatment. 
Jo contour the ITimalayas on the one-inch scale at a vertical interval of 50 
feet would give practically no more information than to contour them at 100 
feet and would only result iu obscuring the information the map is intended 
to give. The 100 feet vertical interval has therefore been adopted for Indian 
one-inch maps of mountainous country, and where this fails, as in the flatter 
portions of the sheet and at summits and ridges, to depict the features of the 
ground, form-lines are employed to mark important changes of slope and define 
the suinmits of peaks and ridges. | 


The accentuation of certain contours at uniform intervals by thickening 
is now customary on the topographical maps of inost of the national surveys. 
It has the advantage of assisting the eye to group and mass the. larger 
features, and the slight disadvantage of giving them a rather conventional and 
stepped appearance. Qn Indian 1-inch maps every fifth contour, (at 250 feet, 
or, in the case of mountainous country, at 500 fect intervals), is accentuated 
in this way. 


The contours are broken for contour values. Opinions differ widely 
on this question, but breaking the contours has the merit of defining with 
certainty, even in steep ground, the contours to which the values apply. The 
plan of always placing the contour value immediately on the uphill side of the 
contour affords a ready means of distinguishing the direction of the slope, but 
the convention is not an obvious one, it is difficult to follow im steep ground; 
and on well drawn maps, especially ifthe contouring is supplemented by shade 
and all main drainage channels, wet or dry, are shown, there is no difficulty 
in distinguishing the direction of slope at a glance. 


Spot heights, unlike contour values, are shown in black and those that 
are only approximately accurate are distinguished by being typed in sloping 
fizures. 


The selection of a suitable brown for the contours has been the subject of 
several experiments ; the brown now iu use is a mixture of umber and burnt 
sieana, the former colour used alone is too dark and the latter uscd alone 
vives a yellow tone to the sheet and clashes with the yellow of cultivation and 
the green of woods. 


While the contours convey practically all information regarding the shape 
of the ground that is obtained by the survey, it is only exceptionally, in the 
case of large strongly marked definite features, or of very regular unbroken 
country, that the gencral morphology of the region is obvious at a glance, on 
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* The contours are epprosimate, that is they are not troced by levelling, but are ivterpolated in the feld from large 
pumbers of 2pot heivhts obtuined by the cli nometer. 
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a@ map which shows the shape of the ground by contours and heights alone: 
This is the case to some extent even when the map is looked at by an expert 
hut it applies with much greater force when it is looked at by a person not 
specially trained to read maps. | 


It is true that, by adopting a very small vertical interval, contouring in 
itself can be made to give some impression of relief, and this plan is often 
wonderfully successful on the maps of the American Geological Survey, where 
the contour interval is only 20 feet on a scale of approximately 1 inch to 
1. mile, but it ts apt to involve either the omission or the partial obscuration 


-....of information. 


. For these reasons, on modern topographical maps the contours are 
generally supplemented by hill shading of some sort. This gives the effect of 
relief, masses the main features to the eye and is an advance in the direction 
of making the topographical map an easily intelligible picture of the 
country it represents. : 


The choice of a suitable system of shading is not a simple matter. For 
large-scale topographical maps, such as the one-inch map, there are several 
systems or combinations of systems available. [llumination may be assumed 
to be vertical or horizontal and, if the latter, it may be assumed from any 
direction. The depth of shade may be made to vary with steepness of slope 


“9 or, in the case of horizontal] illumination, it may be uniform, with edges shaded 


off, or left hard and definite. The spurs aud ridges on the unilluminated 
sides of the main features may be independently shaded or subordinated, as 
_ -gub-features, to the shading of the main features and it is often dillicult to 
decide what is to be treated as a sub-feature. Again, although this principle 
Is more apphcable to small-scale geographical maps than to topographical 
maps, the depth of shade may be varied with the height and importance of 
the feature. Many of these questions are matters of opinion, and. the 
_ application of shading may be treated merely as a pictorial art or as the 
scientific following out of a rigid principle. If the sheets of a topographical 


.° map could be dealt with independently, a different principle or system 
of shading might be advisable for each according to the nature and trend 
+ of the hills in it. 


The advantage of vertical illumination, with shade varying according 


. ‘to steepness of slope, is that it conveys definite information and is scientific 
-:,and logical. The method is suitable for the shading of topographical maps 
. .on. comparatively large scales, e.g., 4 inches to 1 mile, or of uncontoured 
..° maps on scales not less than about 1 inch to the mile, but on any but large 

scale maps it is distinctly less artistic and conveys less impression of relief 


:-than: horizontal illumination, and, unless very well exccuted, is apt to result 


“) im-stiff rerular bands and. iiscs of white alony ridges and valleys and on 
Summits. The advantage is discounted largely when shade is used merely 
“aS an adjunct to contouring; in this case the contours vive the scientific infor- 
“s,,mation while the shading is only explanatory and intended to give the effect 


. Of relief. 


“als The most suitable direction of horizontal Lighting, to show up the 
. features and give the best effect of relief must vary with the trend of the 
"> Main features in the sheet. For the greater part of the Himalayas, a south- 
“westerly. or north-easterly illumination would be the most: effective from 
“this ‘point of view, while a southerly illumination may be considered as the 
“s "most true to nature for country in the northern hemisphere. On the other 


‘hand the natura! lighting for the examination of a document or picture held 


_ -in' the hand is from the top left-hand corner and, probably for this reason, 


_ the ordinary Convention is to assume the direction of light to be from the 


north-west:.-A*perhaps rather far-fetched argument that has been adduced 


tn favour of. the westerly direction is that hill country is best secon and 


“sketched. when. the sun is rather low, and hill views are more familiar and 
”, more: easily visualised with the sun low in the west. 


: 3 o | : With horizontal illumination, it. is obvious that the sub-features of a 
. hillside facing ‘the light should receive no shading, except where they begin to 
ee turnaway. from the direction of the light, and that the shading should cross from 


Hilleshading. 


Hypsometrical 
layers. 
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one side of a range to the other with every marked change in the direction of 
the range, but experiments show that with a fixed direction of illumination 
much of the artistic and explanatory effect of shading is lost and that it is 
desirable to allow a certain latitude in varying the direction of illumination 
Within a sheet. 


Theoretically, with horizontal ilumination tbe depth of shade should he. 
uniform and not vary with the degree of slope. If this principle is strictly 
followed it is found that the sharp defined edges of shade alone the tops of 
gently rounded spurs or ranges and along the gently sloping foot of a bill 
may be very mis cading. Again, experiments have shown that while it is 
important to use the shading in order to mass the main features to the eye, 
sub-features on tbe umilluminated sides must be shaded to some extent 
independently or tbe effect is apt to be flat and inartistic. 7 


Taking into consideration all these factors, the stvlo of shading adopted 
on the modern Indian topographical maps is one of compromise. It assumes. 
a horizontal lighting from the north-west, but with latitude to shift the 
direction a little towards the north or south, where this is required to show 
up the features of the ground. The shading is uniform in depth, but, while its. 
edgos ace left hard and cefinite along sharply defined crests and ridges, they 
are shaded off at the tops of rounded features and the gently sloping foot of 
aranve or spur; also, While the untlluminated flanks of the main features. 
are shaded without reference to the minor sub-features, the major sul-features 
are either treated independently or receive on their unilluminated flanks a 
remforced depth of shade. 


The shading on the latest one-inch sheets still varics greatly in quality 
and aesthetic execution*, but, even in the least successful cases, it is. 
recognized as a marked improvernent to the map. 


The best nethod of applying the shade is by brush work, but it is only 
the exceptional Indian draftsman that can be taugbt to use the brush rapidly 
and well, while any good draftsman can be taught to do stump. shading. 
The great arnount of this class of work that has fallen on the drawing estab- 
lishments since the introduction of shading has rendered it impossible to 
employ brush work if the maps are to be published promptly, and the shading 
is generally executed by stump in chalk or lead pencil .7 : 


It is, however, hoped that as draftsmen become more skilled it may be 
found possible to extend the eraployment of brush work to the shading of 
all the more important. maps. 


The shading is carried out on blue prints of the contours and outline 
combiued, prepared by what is known as the “dust on process” in which the 
irapression is obtained in light blue powder which..can easily be obliterated 
before photography. This is necessary as some of the blue lines reproduce 
faintly and can not be duffed out from the screen negatives. 


Experiments in the direction of a still further elaboration in raethods of 
hill depiction on the one-inch sheets, by the adoption of hypsometrical layer 
colouring, have been carried out (see plate No. XJ). If the one-inch 
shects were layered tt would, however, mean the loss of the advantages gained 
by showing wooded areas in green and cultivated areas in yellow, and it 
would increase the number of printings, a somewhat serious matter in view 
of the enormous number of one-inch sheets to be produced. For these. 
reasons there iS no intention at present of extending the ‘layer’ system to: 
the one-inch sheets. 


re —— eee i ee, ee_ ee eee ee 





ee ee ee ee oe oe ee 


* Note :—Indian draftymen cun rarly shade » sheet unassisted, but if given a rough guide showing wherc the sbude is 
to be applied they can apply the abade well. 


7 A serious drawback to stump work is thut it loses brilhancy aud, wbere a new edition of u shaded sheet has to be 
produced, if new negatives are necessary, the sbaded fair sheet must be touched up to restore it before 
photogmupby. 
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The free use of colour printing and the general refinement of drawing, Conventional 
which were introduced into Indian cartography with the modern one-inch a 
maps, necessitated numerous changes in symbols. These were made in _ 
consultation with the Indian Geucral Staff, the one-inch sheets being at 
that time the tactical maps of the country. : 


Some of the more important changes may be mentioned. The old single Railways. 
line with short transverse lines which was formerly used for a railway, was 
superseded in tho case of ordivary railways, by the chequered symbol 
(see plate No. XXXI), and was retained for light railways only. The old 
symbol (see plate No. XXVJ), is disappearing from maps in most countries 
and the modern tendency is tu employ a single black line, especially on maps 
on which railways are not classified (see plate No. XI). | 


| Vertical hachuring (see plate No. XXX), was substituted for the double Embankments. 
Jine crossed by diavonal rulings (see plate No. XXXITL), which represented a 
“bund” or artificial embankment, except in the case of low “bunds” which 
are now shown by single black lines, with their heights in figures, ti the 
. same way as steep banks or scarps that are not sufficiently high to show by 
~. hachures. 


- At the request of the General Staff, roads were classified in six classes Roads. 
according to their suitability for military transport, and the three more un- 
portant classos were at first shown by double lines. The modern tendency in 
the representation of roads is to abandon the double-line symbol because it 
~ necessarily displaces dctai) along the road and can not be used to show 

~ bends and the plans of cross roads as truthfully as the single hne. Double 

lines are still retained for main roads on Tndian topographical maps but the 
-* symbol for a village cart-track was altered in 1912 to a single linc, Village 
© Cart-tracks are extremcly numerous ; in some parts of the country every village 
site is a nevus of many tracks which cannot be accurately shown by double 
“lines. On the other hand, main roads are comparatively rare in India, so that 
tho defects of the double-line symbol do not seriously affect the maps, while 
° the symbol helps to give such roads the emphasis they should have. In 
- ‘order still further to increase the emphasis of metalled roads they are now 
~~ filléd in with a red tint (see plates Nos. NXX and XNA). 


Before leavine the subject of donble-line symbols for roads, the plan 
of confining their use to roads fit for wheeled traffic may be mentioned. 
This has the advantage uf being to some extent self-explanatory, which is, 

however, outweizhed by the lack of flexibility and accuracy, referred to 
above, except in the case of country where roads fit for wheeled traffic are 
comparatively rare. 


-* The alteration of the cart-track symbol necessitated changes iu the 
representation of camel roads and mule roads, which are now both shown 
by broken lines, the lengths of the dashes in the former svmbol being twice 
that of those in the latter. 


a It has been found necessary to draw all roads in ratherj thicker lines 
-. 8 hilly or broken country than in open couutry, in order that they may show 
oe up clearly, . 


“Indian maps do not show the widths and sradients of roads, except in 
280-dar.as:the latter may be indicated by the contouring. As rvad trafic 
: “becomes more important, owing to the increase in tho numbers of motor cars, 
“e bhese. items of information wil become more valuable. Vhe Itahan Military 
e “Geographical. Institute has Iced the way in this direction ou their new 







Sys s)- 4, One.question in the design of a new map, that is specially important in Symbol-tables un 
3 “the case.ola topographical map coveriug a large number ol sheets, 1S that tne Maps, 
of. the explanation on each sheet of the conventional signs and abbreviations 

. ‘that appear, on the map. Modern practice varies in this respect from that. 

va oe 2 ee = a ue ) : ' 

“of the Swiss 7,000 ANC ss, maps, which show no explanatory table of symbols 

os af all, to that of the new French j,/,5 map, which explains over 70 symbols 
-atthe foot of. each sheet, or of the American gq sheets,on the back of 


fettering- 
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Which all the conventional signs employed, some 70 in number, are priated in 
grey. ‘The number of symbols to be explained is reduced considerably if 
explanation is confined to the symbols that occur on the particular sheet, 
but much labour is saved if the explanatory symbol-tables are standardised 
and applied to all the sheets of the series: the latter is now the usual 


practice. If all the symbols used on the different sheets of the map are 


explained on each ‘sheet, 1t is necessary either to increase the size of the 
paper considerably, or to utilise the back of the sheet: both these plans 
have serious drawbacks. 


On Indian one-inch shects, which number several thousands covering 
every description uf country, symbols that are self-explanatory are omitted 
from the standardiscd symbol-tables. These explain some 45 symbols and 
abbreviations, and any symbol that is not iucluded in the table and is not 
self-explanatory is specially explained at. the toot of the sheet on which 
1 occurs. 


‘The beauty and clearness of a map depend, perhaps more than on any 
other one factor, on. its lettering, and it is probably in this direction that 
the further improvement of Indian topographical maps may be most conh- 
dently expected. ‘The style of lettering adopted is governed, in the frst 
place, by the Indian practice of typing names instead of writing them by 
nand, While well cxecuted hand-lettering gives the best results, any hut 
the best gives results inferior to good typing. It is difficult to trai Indian 
draftsmen to hand-letter really well, even after they have been subjected to a 
long course of training, and the very Jarge number of sheets which have to be 
turned out annually would reqmre a large staff of highly skilled writing 
draftsmen if hand-lettering were adopted; while any neat draftsman can be 
trained to type well. The Department has therefore had to choose between 
the best method giving unequal results, and the second best yiving fairly 
uniform results: the balance of advantage has been considered to incline to 
the latter. 7 


Opinions cifler widely as to the form of type that is most suitable for 
topographical maps. To begin with, there is the choice between upright 
and sloping lettering. On Indian maps the difference is used to distinguish 
the names of administrative centres, which are typed in upright lettering, 
other place names being in sloping lettering. The distinction is of practical 
value in India, where it is important to the traveller to know where be can 
obtain oficial assistance in the matter of supphes, transport and information ; 
but it is open to question whether it could not be marked equally well in 
some other manner, ¢.g., by asymbol. Upright lettering has some practica) 
advantages ; it takes up less room, and is perhaps a little more easily read 
and restful to the eye than italics, or, at any rate, as books are printed in 
upright lettering, the cye is more accustomed toit. On the recently designed 
International Map of the World, all place names are in upright !cttering, 
sloping lettering being retained for names of streams and communications. 
lt. may, however, be pointed out that the advantages of a compact. lettering 
that takes up little room are more marked as a rule on a geographical than 
on a topographical map. 


Roman sari/ lettering, with thick Jines aud hair lines, 1s generally consid- 
ered to lave more beauty than non-sarif lettering of a umform thickness, and 
is almost universally used tor place names on cngraved maps. The latter is, 
however, more easily reproduced by photography. Impressions from the 
ordinary commercial swri/ type, When photographed, really reyuire a cifferent 
exposure for the thick lmes than for the thin lines, and photographed results, 
if complete, are apt to be tluckened and heavy, or, if kept tne, the sarits and 
hair lines ave very apt to be broken or to disappear in some places altogether. 
Tt is almost impossible with Roman sa77/ type to obtain results that are sharp, 
clear and complete; these can only be obtatned approximately trom impres- 
sions that are absolutely perfect. It has been suggested that a sarif type could 
be specially cast which would yield impressions that would photograph well, 
the idea being that the hair lines and sarifs might be made slightly thicker 
than on ordinary type, so that the same exposure would smut both them and 
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the thick limes. Atrangements for experiments in this direction have been 
made with a well-known firm of type founders and it is thought hy some 
experts that they may lead to results which will allow of the use of sarif 
lettering for place naines on the topographical maps. It has, however, to be 
borne in mind that the comparative beauty of such lettering depends to 
no small extent on the fineness of the swzéfs and hair jines. 


The lettering of the one-inch sheets, other than that of town and village 
names, calls for few remarks. Open outlined lettering for spaced names has 
not yet been adopted for the topographical maps, although it is now used on 
the geographical maps where its advantages are more marked. ‘the names 
of rivers and streams, which are not of sutficient size to enter in capitals, are 
distinguished from other small nates by being hand-written with a backward 
slope, a plan of which the advantages are perhaps hardly sufficient to 
compensate for the difliculty in executing this particular form of Jettering 
artistically.* 


There are two spccial forms of the modern one-inch maps which should Preliminary 
be mentioned here:—-Preliminary Editions and Vitlaye Boundary Editions. Editions. 


The former (see plate No. XXVII) are prepared from the large-scale plans 
of districts which have heen cadastrally surveyed and which are unlikely 
to come under topographical survey at an early date after the cadastral 
survey. AS mentioned above, complete information for the preparation of 
‘a modern topographical map is not obtainable from Indian cadastral plans, 
but, in flat cultivated country, the prelininary editions are seriously defective 
“only in information regarding heights and the temporary or permanent 
nature of water-forms. They were originally published w black only, but 
are now published in colours pendiug their supplementary topographical 
revision and republication as normal one-inch sheets. | 


The old standard sheets showed village boundaries as well as those of Village Boundary 
major partitions of districts, divisions, provinces and states, and the modern Editions. 
_one-inch sheets show the same with the exception of division and village 
boundaries. he reasons for no longer distinguishing divisional boundaries, 
are; the confusion likely to be caused by a multiplicity of boundary symbols, 
and the comparative unilnportance, to map users, of the divisions, into which 
districts are grouped, compared with the districts, which are the units of 
administration in India. 


| Village boundaries only occasionally follow natural features or artificial 
detail, such as roads and the edges of buildings ; they are usually marked only 
at their trijunction corners, and are lines not visible on the ground. The 
_ average size of village lands varies ; in some parts of the country it is under 
one. square mile, and a map on which their limits are shown 1s necessarily © - 
. @overed by a rcticule of boundary lines which sometimes obscure topogra- 
2. phical-information and affect its appearance and its usefuluess for military 
-.“ purposes.'® For these reasous, village boundaries are no longer shown on the 
. ~pormal editions of one-inch maps. There is, however, sometimes a demand 
"on. thé part of civil officers for maps showing these boundaries, and where 
“sa- local government asks for such maps, special editions of the one-inch 
- -sheets, ou which the village boundaries are surprinted, are prepared. The 
* One-inch maps are no longcr the tactical maps of India; their preparation is, 
.. im future, to be confined to the more highly developed tracts of country, while 
the whole of India is to be mapped on the half-inch scale; there are, therefore, 
-"good reasons for making them more especially the civil or administrative map. 
ivi These’considerations and the serious drawbacks in having to prepare syiccial 
“ie editions .of large numbers of sheets may be considered to outweigh the 
.isdisadvantagos of showing village boundaries ou the normal ecitions, if the 
- ¢-demand:for their entry on the one-inch maps should tncrease. 
“Before leaving the subject of the one-inch map, which has for many Comparison 
years been. the normal tprimary map of India, a few remarks as to how far —_ with maps of 
“at, may. fairly-be compared with the topographical maps of other civilised fer countries. 
countries. may..be appropriate. 
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-. ® This has been altered since the above was writlcu, these waraca ure LOW written in upright lettering. 
are The term-primary wap ta here ased to indicate a map bared directly oa.the field surveys, us cistinguished from those 
“ compued or reduced frow mups already pablisbed; the latter may be termed secundary maps. 


Changes tn 
cesigns. 
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In the first place it should be borne in mind that, owing to the area 
involved, the preparation of a topographical map of India ts a more laborious. 
and costly undertaking than the preparation of a topographical map of, say, 
England, or italy, or France. Yo cover the Indian Empire, between 6,000 
and 7,000 one-inch sheets are required'. For a very large proportion of 
these sheets there can be practically no demand, such clemand as there is, 
being confined to that of a few officials, who perhaps enter the area of a 
particular sheet at intervals of several-years. The preparation of topo- 
graphical maps for the whole country is justified, and indeed rendered 
necessary, by nulitary, administrative, political and scienlilic reasons, not by 
the existence of any demand on the part of the pnblic. 

Even in areas where there is a comparatively Jarge vulitary. official and 
mercantile European population, if nambers less than that of an ordinary 
small) town 1n Europe, and su tar there has been no sign of an incipient 
demand tor topographical maps on the part of the Indian population, although 
it may be expected that this will eventually come. For these reasons, it is 
clear that a costly method of map reproduction would be sheer extravagance 
for India at present and the employment of engraving ts put out of court for 
Indian primary mapping. A map that has been produced by any purely 
photographic process, wnless it is drawn on so large a scale and by such 
highly skilled draftsinen as to render it httle cheaper than an engraved inap, 
cannot be fairly compared with an engraving, or even with a inap that has 
been photo.-ctched in outline and engraved as to lettering. 


The modern one-inch Indian sheet was desigued as a map to be printed 
in black, blue, red, green and brown; it has been found possible to claborate 
the original design by the addition of yellow and half-tone grey printings, 
without very seriously increasing the expenditure of the publication oftices, 
but it is doubtful whether further elaburation involving increased expendi- 
ture would be justified. 


The very large nuraber of smal! problems which have to be solved in the 
design of a good topographical map has been hinted at in this sketch of the 
development of the (Indian one-inch sheets. That all these problems have been 
solved in the best poxsable way 1s too nuch to Lope, but it is claimed that the 
solutions adopted are the results of careful thought and experiment.’ 


In the production of a topographical imap to consist of thousands of 
sheets, the sarvey and mapping of which must extend over several decades, 
there arc two courses open :— the map may be designed once for all and, for 
the sake of uniformity, the original design retained unaltered until the next 
cycle of survey and mapping; or continued elforts towards unproved methods 
of depiction and reproduction, greater accuracy and more complete infurma- 
tion inay be maintained, the aim being the ideal topographical map, within 
the limits of economy, which, so far, has probably never been obtained. It is 
this second course which the Survey of India has adopted, and, although only 
a measure of success can be claimed, progress will, it is hoped, still be made. 

Some estimate of the directions in which further changes will develop 
may be indicated. The lettering, as mentioned above, is not vet as clear and 
sharp as it should be, and this defect may possibly be diminished by. the use 
of a special type and perhaps also by the exclusion of diffused light in printing 
frorn the negative on zinc.? More detailed information as to the prevailing 
forins of vegetation, the seasons of harvest, meteorological conditions, depths 
of wells, widths of narrow streains, volumes of water supplies, populations of 
towns and villages’, the materials of buildings and bridges, widths and 
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1. As will Ve explawed later, not all of these will Le publixbed, as the phe of many of them will be taken by 
2-inch wheets of $ times che wrea. | 


2, It is interesting to Oompane the Indian solutions with thoso arrived eLay the Tfaitau government. cartographers 
in tha desiga of the ne? Hy pg MAP Of Italy, described by Signor Livgi Gianuilvapanni ta Jus brochure “The New Map of 
Italy, scale 1:100,000.”? Sec Burvey of Iudix, Departmental Puper, No. 3. 


3. The quality of trpiog bas improved a little since the new mapswere beeun Un adaition totbe ek&lll of the tv per, 
the description of nos and Dacd preas, aad the surface anil quality of the mee ot Woand ave facters that wifect the 
lettering. and these huve Guch been the subject of expeiment and improvement. Nabber off-set pruting, it was nered, 
could tmprove the inipreseons, dit, although it Coes so oniu(enios printag punere, the reaulty weve diseppeinting in the 
vace oF orcboory papers. The inteoduction of the “Powder ? process ass, however, coosuieraly improve the reproductigu 
of the letweriug, it the same tine preserwsig the Bner detaila of the voup trem beceming broken. 


4. [neicativu of populutivn sy svuxbuls for aites ia wow bemg introduce or the Million Ybee’- 
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gradients of roads and their suitability for motor traffic may, as the country 
devclopes, require to be given by the maps, or by special editions of these; 
for there is a limit to the amount of special information which can be given, 
without affecting the clearness and legibility of @ map for ordinary purposes. 

When the Department was reorganised and the new ono-inch maps were = Half-inch maps. 
designed, in 1905—7, it was intended that the primary map of India should 
be on the one-inch scale, which was then considered the most suitable for 
military as well as for general purposes. There are, however, large tracts in 
India where the natural features are comparatively simple and the works of 
man practically non-existent, so that all the mformation the one-inch ti 
was designed to give can be clearly shown in these areas on the half-inc 
scale, and it has been contested that the one-inch scale is unnecessarily large, 
anc therefore unsuitable for military purposes. The scale of 4 miles to the 
inch, which was next tried as the tactical scale because it was the next smaller 
scale on which maps were available, is undoubtedly too small to give suflicient 
information for tactical purposes. | 

It has, therefore, been decided that it will be necessary for military 
purposes to provide a complete half-inch map of India* and that the 
preparation of the one-inch maps will be confined in future to the more thickly 
populated and highly developed areas. 

The half-inch maps will be exactly like the one-inch maps, in regard to 

-. symbols, Jettering and colours. The hills will be shown by contours at £00 - 
~~. feet intervals, every fifth contour being thickened ; but in the Himalayas and 
~~“ mountainous country generally, where a smaller contour interval will 
_ be desirable, the contours will be at 200 feet intervals, every fifth contour 
. being thickened. 
| Maps on the scale of 4 miles to one inch. 


“i. Before the preparation of anything like a complete topographical map of The Atlas of 
“India on a larger scale had been contemplated, that of a quarter-inch map, India. 
. the Atlas of India, to be engraved in 177 shects, had been designed and put 
-.- in hand (see Chapter 1, page 1). 

“Plate No. XTTI shows extracts from four typical Atlas sheets. The 
_- Atlas of India and other quarter-inch Indian maps are, gencrally speaking, 
_- secondary maps, that is they have been reduced and compiled from the 
published primary maps which are prepared directly from the results of field 

- surveys, but the earher sheets of the Atlas and many of the old quarter-inch 
. -Sheets of Burma, to which the Atlas does not extend, were primary. | 
oo". = As explained in Chapter I, the Atlas shects vary in accuracy aud 
. fullness of information; but, while they also vary greatly in quality of 
osengraving, their design is fairly uniform, and in lettering, symbols and 
-. depiction of hills the last sheets, prepared about 1903, do not differ very 
~ greatly from those engraved in the ‘furties. 
os The change in the method of representing town and large village sites, 
-< “the increased efforts towards showing the character of the surface features 
3 by ornamentation, and the greater refinement of engraving in the tore 
=--modern sheets may be noticed on the specimens, plate No. XIII. 

a are A defect that is not uncommon on the older Atlas sheets is the overcrowd- 

he ing. of “Dames ; this is probably due to the sheets concerned boing the primary 
maps and the consequent desire to show all the information possible, even 

atthe cost of some loss in clearness. 












woos aaa ge? preparation and maintenance of the Atlas of India were stopped in 
eg curse in ne-sheets are still issued, cxcept where they have been replaced by 
es gree sneets. The plates are in frequent use for the preparation of special 





: Surveys, or where no larger scale topographical 
ata . sca’ sae a : . . ’ ) s * 
* seale. geographical maps. still to be used in the compilation of the smallez 
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Ge ie ig eS al ge ena ticular eoiatry is, however, a sumewbat 
Ey drticult one. ™ Racent. serTiedce i ; ; any pa! F : 
ee ee i 2 oo : — shown that, in anodern warfare, wups on tho acale of i 060 are necessury for artillery 
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Burma quarter- 
inch sheets. 


Degree sheets 
(old style). 


Degree sheets 
(Transitional). 


Degree sheets 
(Modern). 


Hypsometrical 
Layers. 
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During the Burmese War of 1885—87 aud the years following that of the 
aunexation of Upper Burma, enormous areas were reconnoitered and sketched 
in Burma, mostly on the quarter-inch scalc, and these were mapped in a 
scries of quarter-inch shects each including 2° of longitude x 1° of latitude. 


‘The sheets were fair drawn and reproduced by photography wn the same 
way as the one-inch shcets of their period; at first in black only (see plate 
No. XIV), but afterwards in black outline with hills in brown. Like the 
Indian Atlas the old quarter-inch series of Burma show hills by vertical 
hachuring. 


By about 1900, large areas in Burma had been mapped on the one-inch 
scale and the old quarter-inch series, prepared forthe most part from military 
or geographical reconuaissances, was much out of date. It was therefore 
decided to prepare, gradually, a new series of quarter-inch maps of Burma, 
and these were designed as ‘degree sheets’, each shcet covering an area of 
1° of latitude by 1° of longitude. Only a few of these maps were published. 
They differed from the older quarter-inch maps chiefly in showing hills: by 
brown form-lines, which approximated to contouring, and in increased refine- 
ment in drawing and lettering: a fairly typical specimen is given on plate 
No. XY. 

In accordance with the general reorganisation of indian cartography 
described in Chapter [, the preparation from the modern one-inch maps of a 
complete quarter-lnch map of the Indian Empire in degree sheets, to be 
printed in colours, was decided on. As the area of each degrec sheet in- 
chides that of 16 one-inch sheets, some time had to elapse before complete 
material for any of the new deyree sheets could be ready, and, in the mean- 
time, a few deerce sheets of a transitional nature were prepared from the 
vld surveys. These sheets were to a great extent experimental : while, like 
the older degree sheets, they could not show contours nor the temporary or 
permanent nature of water-forms, they differed from them in showing roads 
ancl sites in red and in the substitution of half-tone grey shading for form- 
lines. An extract from a good specimen is given on plate No. XVI. 


The modern degree sheet was designed to conform in style and colouring 
to the modern one-inch sheet, but at first there was nointention that it should 
be a contoured map. At the time, the employment of contours on any but 
large scale maps was still a matter of discussion, and the view that prevailed 
was that the Mls on degree: sheets should be shown merely by half-tone 
shading. Further consideration, however, Jed to this decision being reversed 
and degrec sheets are now contoured. 


In accordance with modern practice and the empirical formula stated at 
page 21, the most suitable vertical interval for contours on the quarter-iuch 
scale is generally considered to be 200 feet, and this interval would naturally 
follow from those of 50 feet and’ 100 feet adopted respectively for the one-inch 
and half-inch scales. The 200 feet interval, however, docs not yield a con- 
venient multiple for use where the interval has to be enlarged, in mountain- 
ous country, nor does it provide the contours at 250 feet, 500 feet, 1,500 feet, 
&c., required for the smaller scale geographical maps, which are based on the 
degrec shects. For these reasons, a vertical interval of 250 feet has been 
adopted as the normal vertical interval for the quarter-inch scale, with 500 
feet as the special vertical interval for usc on shcets of mountainons country 
where the slopes arc very steep. 


The contouring is supplemented by hill shading exceuted on practically 
the same system as that of the one-inch maps, * and by hypsometrical layer 
colouring. 


The reasons for which hypsometrical layering has been rejected for the 
one-inch map, apply with much less force to the qunarter-inch sheets :—a 
practically umform scale of layer colounng can be applied to them, the 
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* Ax the scale decreases. however, height of fciturve, as well as the direntivn of ittumination, begina to he a fantar 
affecting the depth of shade; und when very small scalea are arrived at. shading beeomes merely a symbol denoting the 
spaistence oF hills, dark strong sbading being used fur loftyranges and light shading for low ranges. Aiso, a3 on layered 
maps, the lever colouring ivereases in aireneth with height, the shading requires to increase Ian streneth with it, iv order 
Uhatit may show through the layer colour. ; 
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,additional cost of layer printing is not a very serious matter when it refers to 
the comparatively small numbers of the degrec sheets, and the value of the 
distinction of wooded and cultivated areas by colour washes decreases with 
the scale. 3 


The normal editions of degree sheets are contoured, layered and shaded, 
but there are purposes, mure especially in connection with scientific investiga- 
tions, for which the addition of shading to a layered map is a disadvantage, 
as it tends to obscure the layering and in itself does not give additional 
scientific information; also, boundaries cannot well be coloured on layered 
maps and the position of troops and works cannot be very clearly marked 
on them in colour. ‘the degrec sheets are therefore printed in three 
editions :— 


(2) Layered and shaded, 
(6) Layered without shading,* 
(c) Shaded without layers. 


The first of these fomns is probably the one most generally preferred for 
ordinary usc, the second ts more useful to yveographers and the third for 
political or administrative purposes. Examples of the first two are given on 
plates Nos. XVII and XVIII 


The best scale of layer colouring is still a subject of discussion among 
cartographers (see Chapter VI); that shown on the specimens is the one 
tentatively adopted after many experiments and, with certain modifications, 
it is used on all Indian layered maps for the present. 


lt was intended that the colours ot the modern quarter-inch map (degree 
sheets), should be the same as those of the one-inch maps. The quarter-inch 
~ map was, however, selected by the military authorities to be the tactical map 
of India and military requirements had, therefore, to take precedence in its 
~ design, ‘This led to the adoption, at the request of the Greneral Staff, of black 
— for town and village sites.+ On the subsequent introduction of hypsomctrical 
layering this change would, in any case, have become advisable, because smal] 
red sites do not show up well over red or reddish brown layers. 


_. Another difference between the colouring of the one-inch and quarter- 
- inch maps is in the use on the latter of bluc lines as the margins of blue water 
areas (see page 35). 
“- As woods cannot be shown by green washes, owing to the layer colour- 
-ing, they are indicated on degree sheets by the tree symbols alone; a possible 
_ alternative, that of green diagonal rulings, as on the new Italian 1:100,000 
“map, was considered and rejected. Similarly, cultivation cannot be shown 
by. yellow washes, and its limits, which, if shown, would have to be greatly 
generalised, arc omitted. 


—° The same boundaries are shown on degree shects as on one-inch maps, 
but on the first degree shcets prepared, the boundanies of partitions of 
“districts were not shown, although they appear on the old Atlas’ sheets: it 
~ was found that a demand for the entry of these boundaries exists on the part 
. of.map users, and they are now entered. 
= Jt will be many years before degree sheets based on the modern surveys 
4m progress can be prepared for even the greater part of India, and, in the 
“Ioeantime, the Atlas of India is the «uarter-inch map in existence. There 


= is, however, great inconvenience in using the Atlas shects, because their. 


.“nargins do not conform to meridians and parallels and, consequently, there 1s 
~. no simple Connection in designation and area between them and the otber maps 
- ofthe country: also they arc much out of date in regard to communica- 
: “hons, &c.,..s0 that their revision is, in any case, necessary, and they are now 
“being. republished in the form of ‘Provisional” dcgrec sheets. The best 
method’ of. doing this is by building up the plates of the provisional degree 
_sheéets'by means of transfers from the Atlas engraved plates, but as the 
“maps are: urgently required, and the staff of zinc draftsmen is very limited, 
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a oe Bince. thin wie written the publication of the layered edition without ebading bas been digscontinucd. 


eas t The reason on Which the request wag baud was that to show a small hainlet site in red gave it too much eanphasis 
cone a a ani tM portance. 


Colours. 


Degree sheets, 
(Provisional), 
prepared from 
Atlas sheets. 
(Atlas sheet 
degree sheets). 
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the more usual method is to cut and paste prints from the Atlas poe, for: 
photoerapby, after correcting roads and railways, &c. The results of this 
method are necessarily inferior in quality of impression to the old Atlas sheets, 
but. otherwise the ‘Provisioual’ degree shects differ from the Atlas sheets only 


in size and sbape. 


Maps on the Before leaving the subject ot Indian topographical maps, mentiou may be 

8-mile scale. made of the different serics of maps of South-Fastern Burma and certain 
frontier areas prepared between 1886 and 1903 on the scale of 8 miles to the 
incb. 


This scale ts hardly a topographical one, but it is ouly maps of the scale of 


1 P . . ‘ye ia - eee ete hate : A , 
Mina OF smaller scales, that are officially designated as ‘peographical’ in Sndia. 


The eight mile maps are no louger prepared or maintained. The sheets 
. O : : : ; ; : rye 
included 4° longitude by 2° latitude, were based ou geographical or military 
reconnaissances and were rather roughly drawn and printed in black, or in 
black and brown: they give little if any more information than can be 
adequately showu on the gi, scale by modern methods of mapping. 
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CHAPTER IV. 
DEVELOPMENT OF INDIAN GEOGRAPHICAL MAPS. 


Plate No. I shows an extract from what is believed to be the 
earliest printed map of India: it was compiled by Sir Thomas Roe, Ambas- 
sador at the court of Akbar, with the assistance of a William Baffin, who is 
stated Lo have been the great explorer, and first printed in 1619. 


In the latter half of the 18th and the first half of the 19th century, a 
considerable number of general maps of India were produced; among them 
mav be mentioned one by Monsieur d’Anville, Geographer to the King of 
Trance, several by Major James Itennell, the first dated 1788, and others by 
Mr. John Walker, I:ngraver to the Court of Directors of the Kast India 
Company, and afterwards to the India Office. 


One of the earliest of the Survey of India general maps of the country 
was a map on the scale uf 32 miles to | inch, “chiefly compiled from Trigono- 
metrical Surveys, and engraved under the orders of the Diroctors of the East 
India Company, by Mr. John Walker in 1852”. This was followed during 
the next 30 vears by the publication of other official maps of India, on the 
same and smaller scales, which, although principally compiled from the 
surveys of the Department, were mostly engraved in London under the orders 
of tho India Office, only the later ones being produced by the Survey of 
India itselt. 


An engraved map of India on the 32 miles scale, in 6 sheets, was pub- 
lished by the Surveyor General's Office in 1881. It appears to have been 
intended to engrave hachured hills for it, but, if so, the intention was aban- 
doned and subsequent editions were produced with hills roughly drawn in 
mezzotint chalk shading on stone. In spite of the pour quality of the hill 
work, the map was a usctul one and passed through four editions, the fourth 
edition being published as recently as 1908. This fourth edition was intend- 


i. ed merely as a stop-gap pending the preparation of a new map. ‘The old 


2 engraved plates had become hopelessly out of datc, and the very numerous 
corrections required from time to time had been added on the stones from 


~~ which the map was printed and had not been cut op the copper. In order to 


avoid delay, the map was, therefore, revised on the stones, the old chalk hills 
were touched up and the copies were printed in the political colouring pres- 
cribed for maps by the Government of India, under which a distinctive colour 


: - is applied to the boundaries in, and of, each province and country, the areas. 
.--» Of native states are coloured yellow, those of British India dark red and of 


- ‘tracts under British Administration light red. An extract from the 4th edition 
Of. the map is shown on plate No. II. 


The next 32-mile map of India and Adjacent Countries was compiled 


_ ab initio from the old topographical maps; it was engraved in 12 plates, and 
. .the first, or ‘gcographical’ edition, with hypsometrical layer colouring, was 


| published at the close of 1913. 


The compilation from topographical maps of a wall-map covering 
40° x 30° of the carth’s surface, on so large a scale as 32 miles to one inch, 


- ..is a work of considerable labour. The necd for a new wall-map was urgent, 


or the proper procedure would have been first to complete the mapping of 


-... India on some intermediate scale between the 32-mile scale and the topo- 


graphical scales. A very small number of the 3,;;~ sheets had, however, 
been .prepared and all the other then cxisting maps on geographical scales 


/ oo. were based: on very old surveys. The only data available for the contours, 


except-in a few isolated areas where modern surveys were in progress, 


Old maps of 
India. 


The Map of 
India and 
Adjacent 
Countnes, scale 
S2 miles to one 
inch, 18817. 


The Map of 
india and 
Adjacent 

Countries, scale 
32 miles to one 
inch, 1918. 
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were the spot-heights on the topographical maps. By interpolating the 
contours from them a fair approximation to accuracy has been obtained ; 
but in some areas, especially those across the frontiers, information regarding 
heights was excecdinyly scanty, and aJl that can be claimed for the results is 
that they interpret such information as was available at the time of 
compilation. 


The design of asiutable system of hypsometrical layering to be applied, 
on the 32-mile scale, to an area extending from sea level to the summit 
of Mount Everest aud including every variety of topography, presented 
a problem which could only be solved partially and by compromise. No one 
scheme of layer intervals and colouring can he devised that will at one timc 
be the best possible for the low curved ridges of Baluchistan, the medium 
plateaus of the Shan states and the Deccan, the wuque table-land of Tibet, 
the arid basins of Seistan and the lofticst mountain range in the world. 


It was evident that, for a wall-nap, the layers should be comparatively 
bold and simple. ‘lhe following ten land and three bathymetrica] Jayers 
were adopted as the minimum that would show the general formation of the 
area :— 


Land layers. 


0— 6500 fect 6,000—--10,000 Feet 
500—1,000 __,, 10,0CO—15,000 __,, 
1,000—2,000 _,, 15,000—20,000 _,, 
2,000-—5,000 _ ., 20,000 —25,000 __—,, 
3,000—6,000 _,, Above 25,000 _,, 


Bathymetrical layers. 


0O— 5,000 Feet 
5,000—10,000 _, 
Below 10,000 _,, 


In addition to the contours forming the margins of the layers it was decided 
to show the contour at 250 feet above sea level and those at 250 feet, 
500 feet and at every 1,000 feet interval below sea level.’ The colour scheme 
of the layers is approximately that tentatively adopted for Survey of India 
maps In 1913. 


The colouring of the 32-mile layered map has been criticised on the 
score of the heavy effect of the red mass of colour on the Tibet plateau ; this, 
it is hoped, will be remedied to some extent on the next edition, which it is 

roposed to print with the areas under perpetual snow left white. There 1s, 

owever, a practical difficulty in representing the formation of the Himalayas 
and Tibet by layer colouring and white perpetual snows :— The strongest layer 
colouring should be the hivhest,—that just below the perpetual snows; but 
the spow-line lies at a lower elevation ou the south-western slones of the 
Himalayas than on their north-eastern slopes and in Tibet, sothat while on 
the south-western slopes of the range the strongest layer colouring will be 
reduced to a mere ribbon, it must extend over very large areas ou the north- 
eastern slopes and in Tibet. The Tibetan plateau must then tend to be 
over-emphasised and the main range under-emphasiscd. This dificulty has 
not yet been overcome but experiments with a view to its solution bave been 
undertaken. | 


The design of a wall-map must necessarily differ from that of a field 
or desk map. If the map is required, in the first place, in order that the 
physical generaphy of the whole country may be seen at a glance, boldness 
in drawing, lettering and layer colouriny are essential, and minor details must 
be omitted or generalised to a greater extent than is pecessitated by the 
scale. An excellent map of this description is the ‘Alpen Lander,’ scale 
1:450,000, by Doctor Hermann Haacke, printed at Gotha. Such a map 
is, however, intended to be looked at from a distance of over 10 feet, and ts 
unsuitable for other purposes than that of lectures or a general study of the 
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physical features of a country as a whole, and for the latter object a map on 
one-quarter the scale would probably he equally useful. The Indian wall- 
maps, on the other hand, are required for office use, that is, for ordinary 
reference, their object is not only {o convey a general impression of the 
configuration of the country but also to provide information for the whole 
of India in a convenient form without reference to a portfolio of many sheets. 
This necessitates a somewhat refined style of engraving and lettering for all 
but the most important items of information. When the map of 1913 was 
designed the Survey of India had had comparatively little expenence io the 
preparation of wall-maps, and some mistakes were made. The outhning, 
especially the coast-line, and main drainage lines are too finely cut and the 
more important place names lack emphasis. ‘The names of chief towns of 
districts are all a the same size, irrespective of the size and inportance of 
the towns; some of them are merely of administrative importance. 


A special hair-line lettering has been used for railway station names ; 


the advantage of ths distinction hardly compensates for the disadvantage .. 


of the introduction of a special form of lettering. 


In order to avoid crowding the map with lettering, the names of districts, 
where they do not differ from those of their chief-towns, are omitted, and, 
where they do differ, are shown, within brackets, in hair-lne capitals. This 
plan fulfils its purpose and is perhaps the most suitable, but it is open to 
question whether in view of the great importance of the Indian district as 
the limit of administration, the names should not be spaced across the 
districts. 


The political edition ofthe new 32-mile map has not yet been published, 
pending decisions in the cases of certain boundaries. It will be printed without 
layers in the political colouring referred to on page 29.* 


A few years after the appearance of the first engraved 32 miles to one inch 
map, an engraved map of lodia on the scale of 64 miles to one inch, with 
hills in fine vertical hachuring, was published at Calcutta. This map has 
been periodically revised and reprinted, the last tine in 1900: it is one of the 
more successfu) examples of the old style of Indian engraved cartography. 
It is now issucd in two forms, oue in black only and one with political colonr- 
ing (sec plate No. III). 


Engraved maps of India, on the scales of 48 miles, 80 miles, 96 iniles,. 


128 miles and 256 miles to one inch, were produced in the last quarter of the 
19th century and, with the exception of the 48 miles and 96 miles maps, have 
been periodically revised and are still in use. They will oventually be 
replaced by maps on siinilar metrical scales (see page 35). 


Tn addition to the general maps of India mentioned above, a series of 
engraved geographical maps of provinces, on the scale of 16 miles to one 
inch, was begun about 1876. This series, which would bave been of great 
value as a link between the small-scale geographical maps and the topogra- 
phical maps, if it could have been systematically compiled and published, 
was never completed. | 


~-.) Twelve of the provincial sheets had been engraved by 1903, but, owing 
‘to.the Jength of time required for their compilation and engraving, aud the 
continual influx of_fresb information necessitating perpetual correction of-the 
plates, the series was not a very satisfactory one, the maps being generally 
somewhat out of date before publication. An example, from the map of the 
~ Punjab, is shown on plate No. VI. : 


: 8 Tn the same way as the topographical mapping by districts had proved 
* inconvenient, 1f not unworkable, so it was with the geographical mapping by 


. provinces ; it was evident that a system of mapping by sheets bounded by 


‘meridians and parallels must be introduced, and that engraving should be 
postponed until heliozincographed maps had first been prepared. 





-  ®This map wag eventually published in 1926 followed by 3 layered sad shaded edition in 1917. (Sew Plate No. IV). 
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The map of Sndia 
and. Adjacent 
Countries, scale 
64 miles to one 
inch, 1888. 


General maps of 
India on scales 
smaller than 
64 miles to 
one inch. 


Maps of provin- 
ces, on the scale 
of 716 miles to 
one inch. 
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Old style 


Million sheets. 


] 
Modern Million 
Sheets. 
Inaia and 
‘Adjacent Coun- 
tries, scale 
1:1,000, 000. 


It was accordingly decided to prepare a series of heliozincographed sheets. 
on the scale of ; ee or 16 mules to 1‘0J4 inch, each sheet to include 4° of 
latitude by 4° of longitude, and to abandon the preparation of engraved maps. 


of provinces. | 





An extract from one of the first sheets published, showing the original] 
design of the Indian .4- mag, is given on plate No. VII. 


The bills, like those on most geographical maps of their period, were 
shown by vertical hachuring, a method which, though capable of rendering: 
the forms of the hill features very successfully, fails to give much effect of 
relative relief between them. Like the old style topographical maps, the old 
style gi sheets were printed in black with hills in brown, a separate draw- 
jug being prepared for each colour. An attempt was made on them to revive 
the half-forgotten art of hand lettering, but it was only partly successful and 
was not continued. | 


When a comprehensive sheet framework for Indian cartography was 
introduced in 1906, the yciz: scrics of sheets was adopted as the basis of the 
system. The sheet framework of the series was extended to cover the greater 
part of Asia, the sheets were numbered consecutively from the north-west 
and the series was entitled “India and Adjacent Countries.” Each shect, 
including 4° x 4°, was divided, as explained in Chapter I, into 16 quarter-inch 
degree sheets (1° x 1°), which were, in their turn, each divided into 16 one-inch 
sheets, (4° x}°). Just as the degrce sheet was to be prepared from reductions 
of its 16 component one-inch shects, so the Lithion sheet was to be prepared 
from reductions of its 16 component degree shects. While, however, owing 
to the existence of the Atlas of India, which provided a quarter-inch map of 
the country for use in the mean time, it was not absolutely necessary to pre- 
pare a degree sheet until its component one-inch sbeets had been surveyed 
and mapped, it was impossible to await the preparation of modern deyree 
sheets before beginning that of the ,c-- sheets, because there were no googra- 
phical maps on a scale intermediate between those of the general 32-mile map 
of India and of the topographical maps, with the exception of the few out-of- 
date provincial maps on the 16 miles scale. 


The preparation of the Kia sheets from the old Lopographical maps, 
corrected so far as information was available, was proceeded with, and, in 
keeping with the improved cartography of the modern topographical maps, 
the design was modernised, and the new style of colouring and the new 
topographical conventional signs were adapted to the geographical scale. 


Roads and sites were to be in red; water-forms, temporary and _ per- 
manent, and their lettering in blue; railways and the mass of the lettering in 
black, and the hills were to be shown by grey half-tone shading. A specimen 
of this style of sma sheet, which may be termed transitional, is given on 
plate No. VIITL. 


Half-tone hill shading was a comparatively new process in the Depart- 
ment, and it was soon found that, used by itself, it is a very inadequate. 
method of representing the features of the ground. On a geographical scale, 
shading cannot give much scientific information and amounts to little more 
than a symbol for hilly ground. 


The system of hypsometrical layer colouring had _ just recently been 
introduced in India in the design of the new syjR,3 sheets, and the Surveyor 


General decided that it was unecessary that the jg: map should be con- 
toured and layered. 


In the absence of contoured topographical maps, there was consicer- 
able doubt, at first, whether data for the contours were avauable. The 
task was, however, undertaken and it was found that there were sulicient 
numbers of spot-heights on the old topographical maps from which, with the 


CHAPTER IV:--GEOGRAPHICAL MAPS. °° 


ussistance of the form-lines or hachuring, contours could be interpolated 
with an approximate accuracy which was suflicient when the contouring. 
was reduced to the gan scale. A uniform contour interval could not be 
adopted. because, in the higher areas, the available information was very 
scanty; uor, indeed, had more information been available, would the laborious 
contouring of very lofty regions at a close interval proved of much practical 
value. The 250 fect contour ahove sea level is required, as it helps to define 
the low alluvial valleys which are such important features in a map of India. 
From 500 feet to 4,000 feet above sea level the contour interval is 500 feet, 
it is then 1,000 feet up to 6,000 feet above sea level, and 2,000 feet from that 
height to 10,000 feet ahove sea level; above 10,000 feet the interval is 
uniformly 2,500 fect. , 

These intervals were selected partly in order that the contours should 
correspond closely with the metrical contours of the International Map of 
the World. | , 

‘The addition of layer colouring brought about a change im the colour of 
sites, which had now to be in black, and at the same time a few minor altera- 
tions in the lettering were introduced, ¢.g., the aduption of a double-line 
open letterny for district names. | 

As in the case of the degree sheets, it was found that more than one 
form of the =;>> map is required and the sheets are now published in three* 
editions ;— with contours, shade and layers; with contours and layers; with 
contours and shade; the last form having coloured boundary ribbons. Plate 
No. IX shows an extract from one of the heliozincographed sheets, with 
‘layers and shading. 

A few of the more important 4,,;<> sheets are engraved : an extract from 
an engraved shect with layers is shown on plate No. XTA, 

Towards the close of the 19th century, there had arisen among geogra- 
phers a movement in favour of the preparation of an International Map of the 
World on one scale, in a uniform style. The proposal was inooted by Doctor 
A. Penck at the Fifth International Geoyraphical Congress, held at Berne in 
1891, and was discussed again at later congresses. f,ventually, an international 
comnnittee of cartographers aud geographers, which was assembled in Loudon 
in 1909 under the auspices of the British Government, definitely decided that 
a map ofthe world, on the scale of yz, should be produced, and that the 
respective governments should prepare and publish the sheets of the map in 
which their territories were included, in accordance with certain ruics and 
specifications which the committee promulgated. The Survey of India was 
ready to take its share in the task, but it had alrcady designed and begun 
its OWN yy<< map which differed from the International Map in two very 
important particulars; size of shect and unit of height measurement. The 
‘International’ sheets cach include 6° of longitude hy 4° of latitude, while 
the Indian sheets include 4° of longitude by 4° of latitude, and could 
not be altcred in size without upsetting the whole Indian cartographica) frame- 
work: also, the time has not yet come when height can be shown in metres 
on maps tu be used in India. It is therefore necessary for the Survey of 
India to prepare two separate series of ~4,- sheets :—their own, and the 


-. ‘International.’ The Indian sheets of the latter serics will all be engraved and 


are undertaken after the corresponding shects of the Indian series have been 
| published. The original design of the International Map was altered i some 
«respects, notably in its scheme of layer colouring, by the sccond sitting of the 
international committee in Paris in 1913. ‘The extract from sheet North 43,-E; 


_ shown. on plate No. XI, is in accordance with the original specifications as 


regards outline, the engraving having heen begun before 1913, and with those 
of 1913 as regards layer colouring. 


__., By taking part in this intcrnational task the Survey of. India gains 
incirectly, cven al though the ‘ International ' sheets are unlikely ta be used much: 
In India: the work helps the Department to continuc in close touch with modern 


cartographica] development and it is hoped that something may be learned 





— 
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Sinco the above wis written the publication of the edition with noptuces and layers but vo shade has been discontinued. 
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from the preparation of two series of maps in different styles of the same 
areas, Apart from the size of sheet and the unit of height measurement, 
a few of the chief points of difference between the maps are :— 


The lettering of the ‘International’ map is uniformly upright with the 
exception of that of water-forin and communication names, while on the 
Indian map all the less important place names are in italics. 


The contours are, by the specifications of 1913, to be fine black dotted 
lines * on the International Map; on the Indian map they are brown con- 
tinuous lines. The classification of site symbols is much more elaborate 


op the ‘World’ map than on the indian map, and the former. is to show 


trees in plan by small black irregular circles+ while the latter does not 
show them at all. 


The preparation of the International Map has already begun to react on 
that of the Indian series of sy; sheets. The first system of layer colouring 
adopted for the latter was based on the specification of the iuternational. 
committee (see Chapter VJ), also, in order tu classify the sites of towns and 
villages on the international sheets, the classification based on population, 
which was formerly marked by the size and style of lettering on the Indian 
series, is now being applied to the symbols for sites on both series. 


The reorganisation of 1905—08 had made no provisiou for any series of 
sheets on scales smaller than ;;,,. ‘Lhe experience acquired in the prepara- 
tion of the 32-mile map had, however, shown the practical difficulty of 
preparing a map of the whole of India in one operation, to include all the 
Jatest information available at any one time that could appear on the 32-mile 
scale. Also, the plan of preparing separate special maps of countries like 
Persia and Afghanistan had been found very incouvenient; such maps overlap, 
involving redupheation of work, and are exceedingly difficult to bring up 
to any particular date owing to the large areas they include; moreover, the 
introduction of an international map on a metrical scale, and the geueral 


tendency towards the adoption of metrical scales for new maps in other 


countries, rendered such scales advisable for any new Indian maps that mught 
be reguired. 

For these reasons, it was decided 1n 190% to institute a series of ¥ Wu, 
sheets, tu cover the whole of Southern Asia and to be termed the ‘Southern 
Asia Series. 

The design of the new maps was marked by two new departures in Indian 
cartography ;— the size of the sheets of all other modern Indian series is 
uniform, that of 1°x1° on the quarter-inch scale; but for a desk or wall-map a 
larger size of sheet has distinct advantages. Instead, therefore, of including 

. 1 series ; rer) an cure 3° x 8° Diets ee 
4 sheets of the ,7— series and covering an area of 8°xS8*, the new 5 Willian 
sheet was mace to include 6 sheets of the sania series and to cover an area of 
12° of longitude. by 8° of Jatitude. 

The other departure was the adoption of hypsometrica] layer colouring, 
the method of orography that was becoming: recognised as undoubtedly the 
best and must. scientific for small scale mapping. 

The introduction of the ,,.,— map has simplified the arrangement of the 
programme of Indian smal! scale mapping. The es sheets of India are 
prepared from the ,,\-— sheets, a sheet being put in hand when the publication 
of its component batch of six gms, Sheets is completed, and from the ;,1~ 
sheets a new engraved wall-map of Indiaand Adjacent Countries on the , tities 
scale will eventually be prepared. 

In 1909 the Indian wim mapping had not, however, male sufficient 
progress to warrant the commencement of the ;<74;.; mapping of India itself, 
while anew map of Persia, to be compiled from the latest information, was 
urgently required. The first sheets of the new serics to be published were, 
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* Tt ie poesible that this may be found to wterfere with the lettering. 
¢ They wil) require to be carefully engraved to cistiuguish them from emat) sites. 
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‘therefore, those which included parts of Persia, namely, the four sheets— 
Southern Persia, Northern Persia, Afghanistan and Baluchistan. These sheets, 
when pasted together, provide a convenient map of Persia which has fully 
warranted the adoption ofthe shcet system as opposed to the special area 
system of small scale mapping for Survey of India purposes. An extract 
froin ‘Southern Persia’, the first sheet of the sories to he printed, 1s shown on 
plate No. V. 


The sheets of the Southern Asia Series, scale ;77;-, are prepared and 
reproduced by photography in the same way as those of the India and 
Adjacent Countries serics, scale y5,-. The contours and layer intervals are 
nearly the same as those of the 32-imile map, from which they differ by 
showing 4 additional layers at 1.500, 4,000, 5,000 and %,000 feet above sea 
level. ‘The additional layers were originally found to be necessary on the 
Persian sheets, in order to represent properly the basins, table-lands and lower 
ranges of Persia, and they are also being entered on the Indian sheets under 
preparation. The greater elaboration of the layering as compared with that 
of the 32-mile map, which is on practically the same scale, is also in 
accordance with the principle that a wall-map requires simpler and bolder 
‘treatment than a desk nap, if it is to fulfil its double object of providing a 
generalised view of the country in addition to suflicient detailed information 
for ordinary references. The ;g7-- sheets are useful for the formation of 
maps of provinces and of countries such as Persia aud Afghanistan, but they 
cannot be expected to produce a really satisfactory wall-map of the Indian 
Empire mercly hy pasting the sheets together: the inherent differences 
between maps for desk and wall use preclude this. 


When the inodern prograinme of small scale mapping by sheets has 
made sufficient progress, a new engraved wall-inap of India and Adjacent 
Countries, on the , gq.— scale, will be produced to supersede the 32-mile map, 

. | 1 1 
and from it new wall-maps of the same arca, on the pics and sarin Scales. 
will eventually be derived. <A layered map of India ona smaller scale than 


32 miles to the inch is, however, required in the mean time, and a new map 


, { ; ; ’ / ; 1 
on the p-yy,= scale, in 4 sheets. is being compiled, directly from the sj, sheets 


and other sources of information, and will be engraved as a stop-gap pending 
the systematic production of a map on that scale from the 5 ga, Wall-map, 
which is to be derived from the ;,7;. sheets, which, in their turn, are being 


g 108n 
] 


prepared from the modern y>— shects. 


There is a frequent demand for special maps of Indian provinces and, to 
meet it, a new series of provincial maps will gradually be produced in the 
form of extracts from the 32-mile map of 1916: the publication of this series 
has recently begun with the map of Bengal. 
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CHAPTER VY. 
MAPS. FOR SPECIAL PURPOSES. 


In addition to the maps of its regular series, the Survoy of India prepares. 
larye numbers of special maps. Perhaps the most numerous class of these 
consists of maps prepared by surprinting special information on to the ordi- 
nary departmental sheets, or extracts from them.* Examples are,—- naps to 
illustrate new railway or canal projects, or the travels of a scientist, maps to 
show the prevalence of differont diseases in certain areas, geological maps, 
botanical maps, ethnographical maps, trade return maps, &c. The maps of 
this class are usually of merely temporary or technical interest and are not 
stocked and issued to the public. 


A morc unportant class are maps, such as the different varieties of Rail- 
way maps, Postal and Telegraph maps, Census maps, &c., which are prepared 
to illustrate the working of some government department. Asa rule, copies 
of such map are stocked and issued to the public. Among these are the 
Railway, Canal and Road Map of India, scale 32 miles to 1 inch, and the 
Railway Administration Map, scale 64 miles to linch. The former is based 
on the ongraved 32-mile map of India and Adjacent Countries, fourth edition ; 
it is to be republished at intervals of scvera] years and ts in 2 forms, one 
of which shows rainfall contours in addition to the information indicated by 
the title. The Railway Administration Map is a heliozincographed inap. 
showing in different colours all existing railways and those under construction, 
their gauges and, except in the case of 2’ and 2’-6" lines, whether the lines 
are double or single. It is brought up to date, from information supplied by 


the Railway Board, and published annually together with a special form 


showing projected railways in addition to the others. The Railway Station 
Map, scale 32 miles to | inch, showing every railway station, and the Telegraph 
Map, a somewhat similar publication, may also be mentioned. Although they 
can hardly be considered as maps in the ordinary sense of the word, meteoro- 
logical charts may be mentioned under this head. Some 750,000 charts per 
annuum for daily weather reports for the east, south and west of India and for 
the country as a whole are supplied to the different Moteorvlogical Offices, in 
addition to the supply of charts for monthly and annual weather reviews and 
for monsoon reports. The woather charts are small-scale skeleton maps 
printed in blue, or in blue and red, with reference tables and notes, and are 
used as bases on which the Meteorological Department surprints the infor- 
mation of its reports in symbols and figures. 


A third class consists of maps of particular arcas of administrative or 
military importance. These are usually made up from the sheets of the ordi- 
nary Departmental series, and, 1f of permancnt interest, are stocked and issued 
to the public. Among those that have been compiled separatoly may be 
mentioned a special) series of skeleton maps of districts originally prepared 
tor the illustration of admimistrative reports by district oflicials. They are 
mostly engraved in outline to show merely the most. important rivers, towns, 
communications and the limits of sub-divisions of districts, and are cach in 
one sheet on scales of 16 miles, 12 miles or 8 miles to the inch. The District 
Administrative Roport Maps began to appear in 1886 and about 170 had been 
published wheu, on the reorganisation of the Departicnt, their preparation 


/ was stopped in accordanco with the principle that the preparation of special 


maps should, as far ws possible, be avoided and that officials should be encour- 
aged to use the ordinary series of sheets. Jn 1874 the publication of a special 








_ * Advive rogunding the prejmratiun of mapy, diagrams, &e., to illuetrate official reports and as to the processes must. 
autouble under diffarsat eincuinsttones is published by the Photo.-Lithu. Ofice, Calcutta, in u haud-book entitled “*M:e 
Reproduction of Maps, Plaus, Paotoygraphs, Diagraws and Line Ileatrations’’. 


series of topographical district maps, on the scale of 4 miles to the inch, was 
begun; 126 of these maps are maintained but the series is far from complete. 
There exists, however, a constant though small and scattered demand for dis- 
trict maps and, when the country has bocn providod with new serics of 4-inch 
and smaller scale normal sheets (or at an earlier date, should establishment 
be available for the work), it will probably be advisable to bring outa 
complete series of district maps on the 34-inch scale as an ordinary Depart- 
mental series, just as it has recently been found necessary to produce a 
regular series of provincial maps on the scale of 32 miles to the inch. 


When the modern one-inch sheets of the neighbourhood of a large 
cantonment have been published, a special sheet to show the cantonment and 
neighbourhood covering an area of 20 miles x 20 miles is produced. 


Several special maps of manveuvre areas have been prepared at the 
request of the General Staff. These are, as arulc, merely extracts made up 
from the sheets of regular series. 


Under this head may be classed the most important and best known 
of the maps for special purposes. The old 4-inch revenue surveys and their 
successors the cadastral surveys have already been briefly described, in 
Chapter III, in connection with the preparation of the one-inch sheets, and 
specimens of their maps are piven on plates Nos. SAXIL and AXAXITI. 


The Indian Forest Department requires special maps of reserved forest 
areas, for administrative and technical purposes, to show, in addition to the 
ordinary topographical information, such special items as forest boundary 
pillars, fire lines and the boundaries, numbers and designations of the blocks 
intu Which reserved forests are partitioned. These have beep provided under 
several different arrangements in the past. At one time the ‘Forest’ survey 
and mapping were executed by special parties of the Survey of India; later 
on, the work was done by the Iorest Department itself, officers and a propor- 
tion of trained surveyors being lent by the Survey of Iudia for the purpose. 
Since 1906, the ‘ Forest’ surveys have been carried out by the topographical 
parties, as part of their normal work, and the mapping is donc by a special 
drawing oftice at Dehra Dun and printed by the reproducing office at that 
place. 


The normal scale of survey and mapping for ‘Forest’ purposes has been 
4 inches to the mile, but ‘Forest’ maps are now prepared, either on 
the 2-inch scale, by adding certain information of technical importance to 
enlargements of the fair sheets of the one-inch map which are on the 14-inch 
scale, or on the 4-inch scale, from surveys of particularly important forests, 
specially made on that scale as part of the topographical programme of survey. 


An extract from one of the old style 4-inch ‘Forest’ maps is shown on 
plate No. XXXIV. 


Formerly it was the practice for the survey of all important towns, falling 
within the area allotted to a topographical survey party, to be made on the 
6-inch or 12-inch scale. Although this practice has becn abandoned for many 
years, the old maps on these scales uf a large number of towns are still stocked 
and issued. : 


At the time when most of the old town surveys wore made, gencral 


ca maps of the towns, on scales of 6 or 12 inches to 1 mile, were all that were 


required tor government or municipa] administration, but, in recent years, 
a demand for large scale plans, showing dimensions as small as a few 
fect has arisen. In India, these more elaborate maps are. now termed town 
plans and the general: maps of towns on the medium scales, such as the 6-inch 
or 12-inch scale, are termed town maps. 


_ The survey of towns and the preparation of town plans are not now 
part of the normal duties of the Survey of India, but are usually carried 
out by the municipality concerned, with the aid of some retired officer of 
the Department, except where, as in Bengal, there is a special survey depart- 
ment forming a branch of the local administration that can undertake the 
work. The former system ig not always entirely satisfactory and it is 
possible that the preparation of certain town plans may, in the future, be 
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allotted to the Survey of India and that the old custom of surveying and 
mapping important towns on the 6-inch or Ll2-inch scales may be resumed. 
In the case of the important large scale survey of Bombay, now in progress, 
an accurate traverse framework has been made by the Survey of India and 
the services of an officer to hold charge of the survey have been lent to the 
municipality. 

An extract from the engraved 6-iuch map of Calcutta, based on surveys 
carried vut by local agency is given on plate No. XAAVT. 


Cantonment Plate No. XX XY shows an extract from one of the cantonment maps. 
maps. The surveys of cantonments, which are made chiefly to meet the requirements 


of the Military Works and Cantonment Magistrates departments, are now a 
recognised duty of the Survey of India. The scale of survey and publication 
has usually been 16 inches to oue mile, the same as that of the cadastral 
surveys, but the ‘bazars” of many cantonments have been specially surveyed 
and mapped on larger scales, ¢.g., 48 and 64 inches to one mile. A special 
survey party is employed in making new cantonment surveys and maps. 


jotoring road ‘The preparation of special road maps, to meet the increasiny clemands 
maps. for such maps on the part of touring olficials and the motoring public, has 
been considered, but ‘it has been thought advisable to leave this work to 
private enterprise. Roa! maps of more than one province have already been 
produced in this way and the organisation of the Survey of India, unless it 
were expaniled specially fur the purpose, would not allow of the acquirement 
and record of special information regarding roads in areas other than those 
which may happen to be under survey. 


ation maps. Experiments in the preparation of aviation maps, on the lines of the 
sheets of the French ‘Carte Aéronantique’, have been carried out, and special 
enlarwements of certain of the ordinary maps have recently heen made and 
issued, at the instance of the Gencral Staff, for the use of aviaturs on active 
service; but the necessity for special maps tor aviation purposes has not vet 
been clearly established, and the results of experience gained in war will be 
awaited before anything further is done in this direction.* 


riangulation A branch of geographical work that is closely connected with Indian 
‘nd fevelling mapping is the preparation of triangulation charts and levelling charts, 
charts. which has recently been reorganised to yicld, eventually, a complete and 


easily accessible record of the scientific framework on which Indian cartogra- 

hy is based. The charts, specimens of which are shown on plates Nos. 
XXXVITand XXXVIII, are prepared under the supervision of the Superin- 
tendent of the Tmyonometrical Survey at Debra Dun, where the more purely 
scientific work of the Survey of Inclia is concentrated.+ 


‘xpected in- It is probable that by the time the whole of India has been surveyed and 
ase of carto- mapped in the regular serics of sheets on the tive normal scales, survevs and 
aphical work ~~ mans on larger scales will be in demand and the number and Imiportance of 
se ae the special maps required for administrative, political, military and scientific 
purposes will have increased enormously, Cartography, wlich for the first 
140 years’ existence of the Survey of India, was the neglected step-child of the 

Department, will then assume an importance similar to that it has attained in 
other national surveys. The increase in output of maps, and, thercfove, in 
the vencral usefulness of the Department, 1s already marked, and, although 
the demand for maps throughout the Indian Enipire is still in tts infaney, the 
numbers of maps sold to the public and issucd to officials are rising each 
year and there are signs that a general interest in maps 1s gradually spread- 

ing in the country. | 
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*Kince the abore waa written the General Staff have daid down ruies for the preparation af Aytillery and 
Aviation Mapes. 
¢ Completa nevauats oF tae Department's geodetivs) ugateveueute ave publissioat, mainly te the followiug serias oat 
valumns :—'' Avecunt of the operationa of cae Greut ‘Trigoramecrical Survey of India,’ (15 Volnwes, 1870—99 ): ‘Mv nopsia 
of tae results of the Operations of the Great Prigonometnen! Sarveg of fidin, comprietiyg descriptions, co-ordrutes, Xe. of 
the Prineiynl and Secoudary Stations ~oul other txe points of the several series of Prienglos,’’ (34 Wolves, 197--—184) - 
and *‘ Sparit Levelliag Operations of tae Great Trigonmnetrical Survey of Tadia, ’? (36 Volumes, 1855—f495 ). 
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CHAPTER VI. 


INTRODUCTION OF HYPSOMETRICAL LAYERING.,* 


‘Che first attempt by the Survey of India at producing a map io layers 
of colour to show zones of wltitude was made in 1909. when a special map of 
“¢Simla and Adjacent Country,” on the 1-inch scale, was prepared. See plate 
No. XXXIX. 


At that time, layers had become popularised by Myr. Bartholomew’s 


Jeautiful series of tovographical maps prepared from Ordnance Survey sheets, - 


the Ordnance Survey had recently introduced the method on its half-inch 
maps, and other national survey departments had also begun to take up the 
questien of improvements in lull representation. : 

The Simla map was layered all in brown, a plan whicli is sometimes 
preferred to layering in different colours because, among other reasons, it can 
he made to combine some of the advantages of shading with those of layers. 


The monochrome system has, however, the disadvantage of being inapplic- - 


able to maps on which a large number of layers have to he shown; 8, or 
possibly 9, different shades of one colow being the most that can be obtained 
‘sutisfactorily ip printing; it is, therefore, inapplicable to a series of sheets cover- 
ing a great extent of country, if the sheets are to join up. 

In 1909, the Photo.-Litho: Office was unprovided with stipple or ruled 
plates of sufficient size for colour printing maps, und bad had little experience in 
printing varying gradations of colour, The Simla map was, therefore, printed 
in successive solid printings, a method gmte unsuitable for ordinary ma 
printing. The results were very fair; the map is a popular one and fulfils its 
purpose of providing touring officers and visitors to Simla with a special one- 
inch map showing in marked relief the surrounding hills and valleys. 

Karly in 1911, when the new scries of sheets of Southern Asia, on the 
scale of , xj, Was designed, it was decided to make it a layered series and 
the prepacation of large engraved plates of diffcrent rulings for colour printing 
was put in hand. The specification for the layers of the International Map of 
the World had, in the meau time, becn received, and, although the new — 
map was to show fewer layers than the International mix, Map, the latter's 


system of layer colouring, from greens through yellows and browns to magenta 
receding to white at the highest zone, was, with certain shght moditications, 


adopted tentatively for the sy,75, maps. 
In 1911, owing to the defective representation of tills on the old style 


- Sautsg Sheets, which were not contoured, the Surveyor General investigated the 


_gencral question of hill representation on maps and came to the decision that 
‘all the geographical series of Indian maps should, in future, be layered. In 
connection with this investigation, experimental copies of degree sheet 38 N 
with the hilly areas layered in brown and the plains areas left white were 
prepared; the results were not satisfactory, so copies were also produced with. 
the whole sheet layered in the modified scheme of colouring of the Interna- 
tional Map which was then being applied to the -qq< sheet of Southern 
Persia. These were very successful, the sheet was printed with the same 


nn ot 








* See aleo Appendix. [I. 
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day ers, both. ‘with and. without: the addition of shading and it was decid- 


ed to continue to layer degree sheets in the same manner pending the 
acgquirement of further experience. 


Soon after this, the first proofs of ‘Southern Persia’, scale 5 yi.) 
appeared, but the modified international scheme of colouring, which had 
proved SO successful on 38 N, {the heights on which did not rise above the 
first magenta layer], was found unsatisfactory on the -,,,~ sheet.* ‘the 
map was printed in two editions, one with the modified international colour- 
ing, without shade, and the other with shade and with bright red top. 
layers, as recommended, on the principle of spectrum colouring, by 
Dr. Karl Pencker.t See plate No. V. Copies of both.editions were circula- 
ted for criticism among map experts and geographers. A number of valuable 
criticisms were received and although several recommended modifications in 
the tone and strength of colours, ¢.g., stronger blues in sea layers, darker and 
less yellow greens and lighter browns, nearly all the opinions were in favour 
of the general scheme of colouring and more especially of the bright red top 
lavers with shading. 

The first ~.— sheet to be contoured was No. 58. It includes a range of 
altitude from 250 feet to over 25,000 feet above sea level and was, therefore, 
peculiarly suitable for experiment, as it would show the complete scale of 
layer colouring. 

There was some doubt at first, whether, even if a large number of layers was 
employed, and a uniform scale ot colours could be adopted, that would give 
good results on all the sheets of the series, but Captain M. O’C. Tandy, R.E., 
who was asked to investigate the range of altitude in each sheet was able to 
show that a uniforin scale could be made applicable to all Indian sheets.* 


Previous experience with degree sheet 38 N and the ; in sheet 
‘Southern Persia’ was not considered quite conclusive, and it was still thought 
possible that the tup layers might be made to recede in strength in zones, 
as prescribed for the International Map of the World. Sheet No. 53, scale 
ly» WAS, accordingly, proved on the international system of colouring, but 
the rosults gave a most misleading impression of the ground; the lofty plateau 
of Tibet and the still higher ranges of the Himalayas appeared to be lower 
than the stronger zunes of red brown below them. The system of recession in 
strength of colour at the highest layers was, therefore, definitely abandoned. 
Fifty copies of the map with international layering were, however, printed and 
sent to the War Office for the consideration of the conference which was to 
consider questions in connection with the International Map at Paris in 1913. 


Sheet 53 was next proved in what may be termed the Survey of 
India laycr colouring; the lower layers were still based on the international 
scale, but the greens wero strengthened and tho browns taken rather higher 
up the scale, while the top layers wero made a bright carmine. The results 
were considered satisfactory and the sheet was printed. Copies were 


circulated, with and without shading, as in the case of the ;~— sheet, 
and met with approval generally, although some experts considered the brown 
and red layers were too strongly printed. An experiment with the same sheet, 
showing the top layers in gradually darkening browns, mixed with dark. 
purple in the highest zones, was tried, but the results, although successful 
in bringing out in relief the form of the earth’s surface, were not superior . to 
the sheet as printed with red top layers, and the dark browns tended to obscure 
lettering. The Surveyor General, accordingly, directed the tentative adoption 
of the general scheme of layer colouring used on sheet 53 for all layered maps. 
It was, however, recognized that the problems of layer colouring were still 
at the experimeutal stage, aud it was hoped that the colour scale could be 
improved. 





® Thin was eepecially marked on the ehaded copies: tha combination of shade whick was strongest in tue Aigh ranges 
aad of lay2r coloariug, which reccded in strength with altitude, was unforrwnate io results. 

¢ Wodhensshiohtenkurten, Studien and Kritiken Zur Losung Des Flaghkartenprobiems, (Konrad Wittwor, Stutteurt 
4910). 

I ‘A Consideratina of the contour intervals and coicur sealos best suited to Indian am Maps’’, printed depart- 


mentally, Careutta, 1913, 
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As red roads showed up badly in red layers, the substitution of black for 
red roads on laycred maps was considered aud tried, but was abandoned for 
other drawbacks: the defcct 1s not of much importance owing to the paucity 
of roads at very high altitudes. 

Another difficulty was the representation of glaciers; when they were 
left white, they were too promincnt, and, after expcrimenting, it was decided 
to show them on layered maps by a combination of the layer colouring with 
a blue tint, their limits and form-lines being shown in blue. This method has 
since been abandoned owing to the adoption of white for all areas on layered 
maps, permanently covered by svow and ice. 


The tentatively adopted scale of colouring was next applied to the 32-mile 
map of India and Adjacent Countries. (See plate No. V). After some consi- 
deration, it was decided that 9 was the smallest number of land layers that 
would show the morphology of the country at all adequately, and, as the map 
isa wall map, (7 feet x 7 feet), intended, not only lor detailed reference, 
but also to be viewed as a whole at a distance of 10 fect or morc, the omission 
of a number of the colour gradations of the scale was considered an advantage. 


The map is in 12 sheets and some difficulty was experienced in matching the - 


colouring on all the sheets when printing them. Ilxperiments had to be 
carricd out on single sheets and it was not easy to judge the effect of modifica- 
tions in colour, when applied to the whole map. On the whole, the results 
were fairly successful; they )iave been criticised on the ground that the rather 
bluish green of the bottom layer does not stand out sufficiently from the blue 
of the first sea layer, and that a warmer tone of yellow and of the hghtest 
brown and a weakening of the top red layers would be 1m provements. 


‘The plan of leaving the top laycrs white over regions of perpetual snow 
and ice has obvious advantages; it was deliberately rejected in the case of 
the first Tudian layered maps because it is based on a different principle from 
layering, the snow line not following a contour; although it was partially 
aimed at by the International Map specifications, on which the Indian 
layering was first based, in that on the International Map the top layer 
above 7,000 metres was to be left white. The plan was tried experimentally 
ou sheet No. 53, in 1913, and, when combined with light half-tone shading, 
was found very successful; it has recently been adopted for Indian geographi- 
cal layered maps to be prepared in future. 

A revised edition of the 32-mile map is now in hand; a series of exper- 
ments, showing more transparent colouring and toned down reds, was first 
carried out and the results carefully considered.- It has, however, been 
decided that although the strong red of the Tibet plateau on the first edition 
mav not be considered artistic, it emphasiscs and displavs the umique 
morphology of the region, and that the comparatively strong browns and 
yellows of the medium layers show up the higher hills of the Peninsula and 
the Khasia and Burma surveys, which would have insufficicnt emphasis in 
the rather more transparent colours of the experinents. ‘The ehanges in 
colour will, therefore, probably be limited to slightly strengthening the 
blue layers, adding a blue line round the coast, emphasising the blue of rivers,* 
darkening the green of the lowest land layer and leaving the regions of 
perpetual snow aud ice white. t 

At the Paris meeting in the autumn of 1913, the international committee 
introduced scvcral modifications in the scale of layer colouring. The white, 
which formerly indicated arcas of over 7,000 metres altitude, is now to be used 
to represent areas of perpetual snow and ice. The magenta of the layers just 
below the white on the old scale is replaced by carmine on the new scale 


which yains in strength with height instead of weakening as the magenta. 


layers did. Thegrcens at the foot of the scale have been made bluer. The 
international ‘scale now dilfers very little from that tentatively adopted for 


the Indian maps but the browns and reds area little less strong and more — 


transparent. 


—- 
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* The rivers anil voast-line bave heen engraved rather too finely for n wall map, see page 34. 


+ Tbe tone edition of the 32-mile layered map was published eventually in 1917: anextract from it is given on’ 
Plate No. , 
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— Attempts-have been made to introduce’ some natural system of layer 
colouring based on scientific principles. The best known and most successful 
is Doctor Karl Pencker’s system of tbe spectrum. Doctor Penckcr maintained 
that, the colours at the red end of tbe spectrum have a naturally prominent. 
character and stand out, giving the effect of nearness, while those at the violct 
end have a recessive character and give the effect otf remoteness. There is. 
undoubtedly much truth in these statemcnts and the red top layers adopted 
by the International Map Committec and the Survey of India are a tribute 
to them. | 


A map layered mgorously on the principle of the spectrum has violet. 
coasts and lowlands; blue is too naturally and firmily established as the colour 
for the sea to be changed lightly, the cftect. of blue and violet over layer sea 
areas aud coastal plains respectively would probably be unpleasing until the cre 
were trained to it, and the land on such w map would not stand out very 
prominently from the sea. 'lhese are not very serious drawbacks : the spectrum 
layer system is undoubtedly a good one and will probably influence future: 
cartography im an increasing degree. The specimen map given in Doctor 
Pencker's pamphlet is very effective. 


Another suggcstion has been tbat the gradual reduction of temperature 
with altitude should be exemplified by using cool colours for high layers and 
warmer culours for low layers, the exact opposite of Doctor Penckevr’s system. 
The question of layering becomes akin to that of shading, if lightness and 
heaviness of colour arc cmployed to indicate height and depth, or, as ‘is morc 
usual in the case of maps. if strength of colour increases regularly through the 
layers with height, asin the all brown or monochrome method of layering. 
The problem of the layer scale, like many other problems in map making, 
would be greatly simplified if each sheet of a map could be treated individually 
on its own merits. 


Even with so large a range of colouring as that of the International Map,. 
and on suv comparatively small a scale as the 4,;,,,,, scale, some sheets are bound 
to suffer owing to the small ranges of altitude they include, if a uniform 
system of layer colouring is applied to a large series of sheets, ¢y., sheet 
“South H. 34, Kenbardt”. This is still more marked in the case of 
the larger scales, and.a uniform system of layers on the quarter-inch scale in a 
country like India, with ils great expanses of featureless plains, has to be 
confined to sheets which include some hilly’ country. Indian degree shcets 
that include only plains areas are neither contoured nor layered. 


In their main scheme of colouring the layer scales oi Mr. Bartholomew’s. 
mays, the Ordnance Survey $-inch maps, the International Map and the Survey 
of Indja maps do not differ very widely, and the layering of all thcsc maps 
is successful in giving an. effect of relief except in the case of a few sheets 
such as the International ‘Kenhardt’ sheet and the Indian degree shect 
No. 78 P., where the scales do not suit the ground. In the case of India the 
layer colouring, if we exclude the red layers, is not entirely unnatural. The 
32-mile lavered map conveys some impression of the generalised charactenstics 
of the zones of altitude of the country by their colours; the grecns of the rich 
alluvial plains, the yellows of the less fertile uplands of the central plateaus 
and the browns of the frontier hills and lower Himalayas are cases in point. 
How much of the sense of relief obtaincd from the lower layers is due to 
custom and training of the eye it is difficult to say. Much the same colours 
as those of the international scale are used in the medium and lower layers of 
the sca map of Sweden, but’ they are arranged in a different sequence and 
consequently do not give tbe same impression of relative altitude. This may 
be due, in part, merely to the eye being accustomed to the more usual order 
of layer colours, but it. is probably aJso to some extent inherent in the colours 
aud their sequence. ‘The same map exemplifies the plan of using top red or 
magenta layers decreasing in strength with altitude, which was followed in 
the first specification for layering the International Map and has been since 
abandoned. 7 

















CHAPTER VIL INTRODUCTION” OF: LA VERS. | 7 Gets = "63. an = EE Era 


While itis undoubtedly the case that the application of acaaniet ical 
layering greatly improves the ordinary map on a geographical scale, and even 
on smaller scale topographical maps of undulating or hilly ground gives 
valuable information at a glance, the method has certain disad vantages. 
Layered maps cost more and take more time to reproduce than unlaycred maps ; 
the latter is an important consideration in the case of maps for war. Layering 
detracts, tosome extcnt, from the clearness of a map, and notes such as those 
marking the positions of troops and works cannot he very clearly marked on it in 
the ficld. It involves the surrender of the advantages of using colour to repre- 
sent surface characteristics, e.g., forests and cultivation and, to eyes trained to 
the ordinary conventional map colouring, it is sometimes misleading: for instance, 
oflicers have complained that they cannot disussoviate the green of a layer from 
an indication of woods. Layers do not give much information as to the detailcd 
shape of the ground unless they are at very close intervals, and, if the intervals 
are very close, the advantage of the system, namcly that of conveying gencralised 
information regarding the altitude of the ground is, to a great extent, lost. 
Layers that are mcre ribbons of colour approximate to contours, over which they 
have little or no advantage. In an uttempt to combine the advantages of 


layers and contours without the disadvantages of lavers, it has been suggested ? 


to colour only the contours in each zone of altitude instead of applying the 
colour in flat washes. ‘This plan would probably prove successful on a map 
that included only hilly country with steep slopes and that was contowred at 
close intervals: when tried, it gave rather confused, indefinite reaults. 


Au approximately perfect method of representing the third dimension on. 


i map has yel to be found, if one is attainable. Probably, for the larger scale 
eeographical maps and smaller scale topographical maps, the best all round 
results are obtained by using contours at moderately close intervals, supple- 
mented by form-lines and spot-heights to vive accurate information as to to 
the shape of the ground, shade being added merely to give an effect of relief 
and to render the features more intelligible by massing them, and layers applicd 
only to convey broadly generalised information as to the altitudes and hie of the 
ground. Map making is an affair of compromise, every elaboration of a map 
desioncd to convey special information has some accompanying disadvantage 
against which it has to be weighed, even if it is merely loss of simplicity and 
clearness. 


The English half-inch map of! the Ordnance Survey shows conclusively 
that layering can be used with exccllent rcsults on a topographical map. There 
is, however, considerable difference of opinion as to whether the balance of 
udvantuge lies with layered or unlayered maps on ordinary topographical scales 
and, for ‘the reasons given in Chapter IIf at page 20 it has heen decided not to 
layer the Indian one-inch maps. 


Shading as applied to Indian maps (see Chapter III, page 19), gives no 
additional information but is used merely to make maps more easily intclli- 
cible; when applicd to a layered map, it undoubtedly detracts from the clearness 
of the information given by the layers; on the other hand, it undoubtedly makes 
the map more understandable, especially to people who are not accustomed to 
use maps a great deal. As ecxpluined in Chapter IV, the scries of 
Indian sheets that are layercd, namely the ee sy und degree sheet series, 
are published in 2 layered editions, one with, and one without shadc.* 








"The pablication of « layered editicn without shade bay been dimeontinued aimee tae above was wotten, vice foot- 
motes on pager 30 and 36. 
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Appendix I, 


Description of some Developments and Improvements 
in Methods of preparing Tint Plates. 


By Mason F J. M. Kine, R.E. 


1 The methods in usc in the Photo.-Litho. Office for the reproduction of line work 
guch as is used for maps are as up to date and as satisfactory as the modern methods of 
Photo. -Lithography will alew: the reproduction of the necessary tints on our maps _ has 
however in the past entailed a very great doal of labour, though in the main the results 
have been fairly satisfactory. It is on account of the vast amount of roanual labour 
expended on producing these tints that a great deal of time and thought havo been 
devoted of late in the Photo.-Litho. Office towards the simplification of this work. 

% Tn the past if a tint had to be laid down on a zinc plate the portion which was 
not to receive the tint had to be protected with a film of gum: a print in transfer 
ink had then to be obtaincd from the necessary engraved copper tint plate in the 
Engraving Office and this transfer had to be laid down on the portions of the zinc left 
unprotected by gun. This ‘vumming out” of the zinc plate was a laborious enough 
task when it only” had to be done once, but it often happened that the tint did not 
transfer properly from the transfer paper to the zinc, in which casc the zine plate was 
spoilt and al) the work of ‘“ vumminyg out” had to be done again on a fresh zinc plate. 


3 The causes of failurc in transferring tints to zinc from transfers from engraved 
copper platcs ure numerous, and it will be sufficient if a few of the causes are enumerated. 
Firstly the copper plates themselves arc apt to get damaged when im constant use and 
scratches are liable to causc flaws in the tramsfers. Again if the transfers are kept 
any length of time they become uxeless. A third cause of trouble is that on a print from 
a copper plate the ink on the lines or dots forming the tint is actually projecting above 
the surface of the transfer paper in the form of ridges or small mounds: this projecting 
ink is apt to get equeczed out flat during the act of transfcrriny the tint to the zinc, thus 
causing a thickening of the lines or dots and spoiling the tint, and entailing rejection of 
the zinc plate. In general it may be said that the laying down on zine of transfers from 
engraved copper tint plates is an uncertain business involving great risk of spoiling a 
platc, a matter which becomes serious if the zinc plate has had ‘touch labour expended 
on its preparation prior to receiving the tint. The above, however, is not the end of 
the trouble, for a tint transferred as described requires very delicate handling both during 
preparation for the machino and in the inachine itself, and is vory hable to be spoiled at 
both thoke stages. 

4. Mr. Vandyke directed his attention to trying to overcome one of the great 
difficulties mentioned in para. 3, which 1s caused by the ink on a transfer from a copper 
plate being raised above the surface of the paper and consequently lable to spread 
whon subjected to pressure during transferring. This difficulty was finally overcome by 
preparing large size zinc tint plates from transfers from the cngraved copper tint plates 
in the ordinary way. The zine plate is then etched in rclief by biting with nitric acid 
when it can bo rolled up and prints on to transfer paper be made from it. The ink 
on transfers thus made docs not stand up above the surface of the paper, and when 
these transfers are laid down on.to other zinc platcs prepared to receive them therc 
is no tendency for the ink to sproad. 

3. Mr. Vandyke while working on the above discovered that the use of transfer 
paper of any kind was not necessary. Having preparcd a zinc plate with the tint all 
Over it and having etched it in relief he found that by inking it up and placing it face 
to face with a clean zinc plate the tint could be transferred from one plate to the other 
Ly passing the two plates together through a press. It is doubtful if there is any 
advantage in this direct ‘plate to plate” transferring, 38 the transfers prepared as 
described in para. 4+ appear to bc satisfactory and avoid wearing out the zinc tint 
plates, so that they are perhaps to be preferred to transferring from plate to plate, though 
some workers prefer the latter method. 


6. Concurrently with what has alrcady becn described a great deal of improve- 
ment has been elfected towards the same end by adiflercnt mothod. It was noticed 
that the half-tone plates made by Mr. Taylor's ‘‘high hght” method such as are used 
in the Photo.-Litho. Office for hill shade, and which are in effect plates with dotted tints 
(stipples) on them, would stand rougher usage during preparation for the machine and in 
the machine than platcs which had stipplos transferred to them. These half-tone plates 
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are prepared by bie ordinary. heho process. This led to the tact being realised that if 
tints could also be vot on to the zine plate by the helic process they would he much easier 


‘to work with than tivta laid down by means of transfers Mr. Vandyke from this evolved 


the plan of making an artificial negative by hand, on which the portions to be covered 
with tint were clear glass and the remaimder opajuc. Jf this artificial negative be 
placed face to face with a senvilised helio plate but with a thin filum or piece of tracing 
Paper, on which a suitable “tint” or stipple is printed in some opaque medium, between 
the negative and the helio platc, and an exposure to light made, the tint or stipple will 
appcar on the helio plate on development only on those portions falling directly undcr- 
neath the clear glass of the artificial negative. Jt will be seen that this method: depends 
on the interposed film being sufficiently thin to prevent the uction of light spreading 
lo these portions of the beho plate underneath the opayue parts of the negative. This 
method gives very perfect results and is switahle for such tints as the blue of sea areas, 
&e, cultivation and forest areas. It is not suitable for such tints as the red stipple 
on roads and villages, as these tints have to he put on to plates on which there is existing 
work in the form of the lines forming the roads and the outlines of sites, Which cannot 
be protected from harm during the inking up of the stipple pnor to development. There 
is also the dificulty of getting the artificial negative to register accurately with the 
existing work on the zinc when placing it im the printing frame. 

7 The next development was made when it was realised that lhe work of preparing 
the artificial negative described in para. 6 was practically doing over again work which 
had alrcady been done once by the Circle or Drawing Office which prepared the yellow 
and green colour guides. The question then arose as to whether the work already done 
on these colour euides could not be utilised to produce without any further band 
work a negative to take the place of the artificial negative. Fixperiments were tried 
and it was found that if a bluc print instead of a black was used on which to prepare 
the colour guides and if a sufficiently strong gambove and Hooker's vreen No. 2 were 
employed in their preparation, the colour guides themselves could he photographed to 
produce negatives to replace the artificial negatives This procedure has consequently 
been adopted and is now in general use throughout the Department. 


8. A large amount of thought and many experiments have been devoted towards 
producing the thin transparent screens with stipples or tints on them, referred to in 
para. 6, for use between the negative and the helo plate. 


Appendix II. 


A note on a new Method of Preparing Layer Plates for the 
Layered Maps of India. 


Br Magor F. J. M. Kine, RE. 


1. The principle in use m the printing of layers for Survey of India maps is, with 
the exception of the yellow plate, to preparc cach luyer plate to print three different tints 
of the same colour, namely alight tint, a medium tint and a solid tint. The vellow 
platc, however, is only made up to print two tints, a jight unt and a medium tint. 
A reference to the diagram will make the matter clear. 


2. The wethod which has been in use up to date, of preparing these various layer 
plates, is both laborigus and not particularly satislactory. To get an idea of the amount 
of labour expended on the preparation of a tull set of layer plates, it will be sufficient to 
consider the labour involved in the preparation of ane plate, aod imagine that multiplied 
by the number of laver plstes| A fair cxample will be to consider the labour and time 


formerly expended on a plate such as the ‘first brown” plate jn the diagram. 


3. First of al] an oll-set (or unave in black powder) of the detail and contours 
combined, had to be taid down on a clean, gramecl Zinc plate. ‘Lhe whole of the plate 
below that part which was to receive the heht tint now had to be carefully gummed out 
by hand with a brush. In addition, all aveas above the lower Jimit of the beht tint 
which were not to receive a layer tint, such as Jakes and double-lined streams, were also 
guurmed out. The upper limits of both the light and medium tints then had to be 
marked on the plate by means of a jine scratched into the plate with a sharp point. A 
tint transfer from a copper plate consisting of fine engraved lines was then laid down on 
the plate, passed: several times through a hand press, and finally washed, leaving the tint 
on the unvummned portion of the plate. ‘The whole of the area of the plate which lad to 
print cither a light, a medium or a solid tint was hy this method covered with fine parallel 
lines which formed the hghbt tint. 


4 The whole of tho plate now had to be painted out with ovm again, only leaving 
exposed those portions which were to print the medium and the solid tint, the lower 
of the two lines already scratched on to the plate forming the guide tor the draughtsman. 
The portion of the plate which was required to print the light tint was thus protected by 
vum from receiving «ny further translers. Another tint transfer was now !aid down with 
the lines of the tint croesing at right anyles the lines of the tint which was first Jaid 
down. After washing off the second transfer, the hght and the medium tints were 
complete. The portion of the plate which was to print the solv tint was however stl 
covered with the cross Jines forming the medium tint; this portion therefore had then 
to be painted in solid by hand, down to the higher of the two lines previously scratched 
into the plate. 


53. It will be seen from the above that, even if all went well, it was a laborious 
process. It was, however, the exception ratber than the rule for everything to 
work satisfactorily ; for imstance, it often happened that a transfer did not go down 
properly ; in which case the whole of the work already on the plate was wasted and 
had to be done over again. Even if a plate appeared to be satisfactorily prepared it was 
very often spoilt in printing, as plates with these fine tints ¢-ansferred on to them are 
very delicate aud will not stand as wuch as when the tint has been put on to the plate 
photogruphicalty. 

When it is considered that the above labour was necessary for the preparation of one 
plate, some idea can be gathered of the amount of time and labour involved in the 
preparation of a full set of such plates. 


6 The first stage of the new method is the preparation of what I have termed the 
‘Layer Original ®’. For this purpose a bluc print of the detail and contours combined is 
made on a piece of any good quahty smooth surfaced paper which has been previously 
mounted on zine. The portions of this blue print corresponding to the black portions on 
the diagram attached are then pamted in solid with opaque Indian ink, using the layer 
guide which bas been prepared by the Circle or Drawing Office as an assistance to the 
draughtsman. Certain of the contours also have to be inked up with a fine black line. 
Ip the case referred to in the diagram the 1,000, 3,500, 6,000 and 12,400 feet contours 
have to be inked up to show the limits between contiguous portions which are elt white 
on the layer origiual. In the case of waps in which every contour bounds a layer 
(v.e., on which there are no intermediate contours) the inking in of the contours by hand 
ean be saved by printing the contours in black instead of in blue on the print on which 
the Jayer original is prepared. Any areas such as lakes, double lined streams and 
perpetual snow areas which should not receive a layer tint, are, if they fall within the 
blackened areas, teft white ; if they fall im the areas left white they are outlined by a dine 
black hne. 

7 The layer original having becn completed, it is sent to the Photo. Branch where 
ax many nepatives” as there are to he layer plates are made of it, the negatives, however, 
being made through a half-tone screen. The exposure for these neyatives is so 
regulated that the hlack portions of the layer original come out on the negatives as clear 
olass covered with soiull opaque dots, while the white portions come out as an opaque 
ground covered with small transparent dots.t The inked-up contours and areas which are 
Lo receive uo layers such vs lakes, double Jined streams and anow areas of course appear 
clearly on the negatives. 


R. Ope negative is now selected for each layer plate and the nevatives are sent to 
the Retouching Section for duffing. Consitering the first brown plate (wide 
diagram) :—-This negative is duffed from the 2,000 feet contour downwards ; above this no 
duffing is necessary except to duff out lakes, double lined streams snd perpetual snow 
arcas, The secoud brown negative is similarly treated except that it is duffed from 3,500 
feet downwards, and lkewise with the first and second ved nocgatives which are duffed 
from 6,000 feet and 12,500 feet downwards respectively. The yellow negative, however, 
is duffed from 2,000 feet upwards and froin 1,000 feet downwards, while all seu arcas and 
areas above 1,000 leet are dutted out from the green negative. Register marks are cut in 
at the corners of all the negatives, and helio plates are made from all the negatives. 


). Each helio plate hus now had two tints (the hgh{ tint and the medium tint) 
produced on it photographically, out of the three tints which it has to print. It now 
only remains to paint in those portions of each plate which are to print solid, still leavine 
blank those portions such ay lakes, double lined streams and snow areas which have no 
layers on them ‘his completes the preparation of the Jayer plates 





_— 
—_—_—— a oe 8 2 i ee ee ie 2 os . . : 


* Sunce the above was written the practice hue been adopted of only muking one sercen.ocyative in the casera, ns 
maby duplicates of it as pacessary being nude from it by the Powder Process, (See footnote on page )). 


+ The shape and forrnalion of these dots san le varied hy veing different sanped stope iv Lhe cumera: thi9 ja stil) the 
subject of experiment in the Photo.-Litho. Oftice. 
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DIAGRAM TO ILLUSTRATE APPENDIX Il. 
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GEOGRAPHICAL MAPS ON SCALES LESS THAN jartion’ 


India, by Sir Thomas Roe, 1632 ci ... Plate 1. 
India and Adjacent Countnes, 32 miles to 1 inch, 1881, Tecse 1908) _,, Il. 
j 5 a 7 64 ., ,, if 1883, (revised 1909) __,, ITI. 
. 7 Ye Co ye hie | AG 1917, me s; IV. 
Southern Persia, aie’ about 32 miles to 1 mch x sa * Vv. 
GEOGRAPHICAL MAPS ON SCALES OF icon AND 16 MILES 
TO 1 INCH. 
Punjab, 16 miles to 1 inch, 1890, (revised 195) a Plate VI. 
India and Adjacent Countries, Sheet 83, mit, , 1908... ve ‘ VII: 
re , 55, 5 1912 ... “ws VII. 
: ‘3 . Ade 6 1913... ste ‘. IX. 
7 . s : 56, 1913... ao . x. 
La Carte Internationale du Wande. N, 4385, ,, 1914... mas ee. Se XI. 
India and Adjacent Countries, Sheet 47, _,, 1915... sae 4 XIA. 


TOPOGRAPHICAL MAPS ON SCALES OF 4 MILES TO 1 INCH AND 
SMALLER SCALES. 


Rennell’s Benya! Atlas, 1779 a es ... Plate XII. 
Atlas of India, 4 miles to 1 inch, 1848— 1903 aan, 7 T “ XITI. 
Burma, 2 N. W. ny ay 1897 ” i ae XIV. 
Degree Sheet 98 F nor oo; ©1908 ee ae ae r XV. 
. 65 )~=698 dH, 1907 ae oe ee XVI 

. » ool ‘ee oe. “EOT2 as ss aes . XVII. 

o » 46K 4,, . 1918 sin re 3 ae fi XVIIT. 

TOPOGRAPHICAL MAPS ON THE SCALE OF 1 MILE TO 1 INCH. 

Hyderabad Circar Map ahs .. 1845... ... Plate XIX. 
Monghyr, Shect No. 8 mf . 1846... ae - 1X: 
Captain Robinson's Rawal Pindi a jestaiy L857... ve ‘ XXI. 
United Provinces, Sheet No. 236 «L867... ca, sg XXIT. 
Bengal, yw 125 a ANTES ax.  & X XI. 
Bowhay, : » 28 . 1881... aa ‘ XXIV. 
Burma, «on. ee . 1901... we X XV. 
Punjab, : ,, 208 ian. EOOS. sna er ‘ XX VI. 
Sheet 63 > 1907, ee XXVIL 
i 25-5 = ob: .. 1908. ve ee. 0G 

i “SB | ae o .. 1909... ee XXIX. 

,» ae 1912... ee XXX. 
44 2 1918: 22: - ss XXXI. 


MAPS AND CHARTS FOR SPECIAL PURPOSES. 
Revenue Survey Map, Hoogly, No. 83, 4inches | 


to 1 mile, 1874 Gi ... Plate AXXIL. 
Cadaatral Village Map, District Mainpur iL. P. | 
16 inches ‘to a mile : . 1905 | a “ XXXII. 
Forest Map, 159 = = 4 inches to 1] mile, 1911... — r XXXIV. 
Cantonment Map, Kasanli, 16 inches to | mile, 1408... sot ‘ XXXV. 
Town Map, Calcutta, G inches to ] mile, LOVE. ass Yes ‘s XXXVI. 
Degrev Sheet Triangulation Chart, 57 G, 

4-inch to 1 mile, ... 1907 ,,. ae 7 XXX VII. 
Levelling Chart, 63, Tice ae 1911... wet ogg)|CU MX X VILE. 
‘Layered one-inch map, Simla, 1909... va ss XXXIX. 
Layered one-inch map, experimental, IMIS... - ‘s XL. 
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NOTE.— Many of the ahova sae were printed before the letterpreas of rhis paper. In the foctuotes to Platea LX. 
X, AVIA ond XVIII retareuce is made to the publication of three editicas of certain maps, ¢.g., with contours vad 
ahade, with layers and shade and with isyers only. ‘ha publication of the edition with layers only har beer 
discontinued of late and only two editions of these mans wre now printed. 


